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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms, Inc. in the publication of complete 
dissertation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will 
be found an indication of the number of pages in the original typescript and the Library of Congress 
card number, In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


Beginning this year, only Library of Congress numbers will be used to identify the dissertations 
published in Dissertation Abstracts. This will eventually eliminate our present use of a Publication 
Number for each dissertation. The issue for March of 1958 (Vol. XVIII, No. 3) will have some of 
the first of these. We will continue to use Library of Congress numbers along with Publication 
Numbers until all of the theses up to Publication Number 25,500 have been published. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index is included. 


To facilitate the listing of authors by academic year for the index, Volume XVIII of Dissertation 
A bstracts ended with issue No, 6 in June, 1958. Volume XIX will begin July, 1958 with issue No. 1 
and end in June, 1959, with issue No. 12. 


COMPLETE DISSERTATIONS IN PRINTED FORM 


With the installation of a Xerographic processor University Microfilms, Inc. is able to offer 
Xerox prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doc- 
toral dissertations from graduate schools participating in the publication of dissertations on micro- 
film. 


The rate is 44 cents per page, with a minimum charge of $3.00 for each bound dissertation. 
This amazingly low cost for non-edition printed materials is made possible by the extreme speed 


of Xerography. 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size, Only complete dissertations will be furnished as Xerographic prints. 


Prices for bound Xerox and microfilm copies appear at the end of each abstract beginning with 
Volume XIX, No. 2. ! 











Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Issue Vol. Issue 
XVI 8 


XVII 3 

XVII 10 

XVII 11 

XVII 13 (index) 
(Paperbound at $5.50) 


7 (Index) 


A microfilm of volumes 1-18 can also be 
supplied at the following prices: 


VOLS. PRICE 

1- 5 (complete) $10.00 
6-10 (complete) 30.00 
11-13 (ea. vol.) 12.00 


14-17 (ea. vol.) 20.00 
18 10.00 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues without annual index: $20,00 in 
the United States; $22.00 foreign; b. a combined subscription to Dissertation 
Abstracts with the 13th index number, paper bound as the other issues: 
$27.00 in the United States; $29.50 foreign; c. the Index to American Doc- 
toral Dissertations alone, bound in hard covers: $8.00 in the United States; 


$9.00 foreign. 





TABLE OF CONTENTS 


The Table of Contents lists in alphabetical order the principal subject headings 
of the dissertations abstracted. For the convenience of readers an alphabetical 
author index is included following the abstracts. 
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AGRICULTURE, GENERAL 


THE RELATIONSHIP OF MARKETINGS, 
PRICES AND COSTS TO MARKETING 
MARGINS FOR FARM FOODS. 


(L. C. Card No. Mic 59-6765) 


Rueben Charles Buse, Ph.D. 
The Pennsylvania State University, 1959 


This study attempted to measure the relationship of the 
farm-retail spread to marketing costs, volumes marketed 
and retail prices for many farm commodities. The prod- 
ucts considered were pork, beef, lamb, butter, American 
cheese, eggs, chicken, apples, oranges, potatoes, lettuce, 
onions, cabbage, vegetable shortening, canned peaches, 
canned tomatoes, canned corn, and canned peas. In addi- 
tion, the study included three commodity groups: all meat, 
all dairy products and food fats and oils. 

The basic structure around which the analysis was 
conducted is as follows: 


Y; = F(X, Xai, X3i, X4;) 


where: Y; = marketing margin for product i 


X, = an indicator of marketing costs for 
farm foods collectively 


X2i = volume marketed of commodity i 
X3; = retail price of commodity i 


X4; = indicator of changes in the retail price 
of commodity i. 


Within this general framework the analysis explored 
several alternative formulations of the economic relation- 
ships. The results of the different models that were esti- 
mated were combined to form a best set of twenty annual 
equations and eight quarterly equations. To permit a 
direct comparison of results for one commodity with the 
results for another, the regression coefficients were 
converted into percentage units evaluated at the means of 
the data. The units were called elasticities. 

On the assumption that changes in the variables affect- 
ing margins may produce an effect over a period longer 
than a year, a model involving distributed lags was de- 
veloped and estimated for nine of the commodities. A 
comparison of the long-run elasticities with the short-run 
elasticities indicated that marketing firms tend to make 
substantially all of their adjustments within a year. 

A model which took into account certain possible 
interrelationships of the margins for pork, beef, and lamb 
was developed. It was composed of three overidentified 
equations which were estimated by limited information 
methods. Most of the standard errors of the coefficients 
were large relative to the size of the coefficients. The 
signs of a number of the coefficients were also contrary 
to expected economic relationships. 
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The analysis indicated that change in food marketing 
costs is uniformly an important variable affecting the 
farm-retail spread for any given commodity. Retail price 
is also consistently and positively related to the farm- 
retail spread. Furthermore, for almost all the commodi- 
ties, the analysis indicated that there was a tendency for 
lags within the price system to widen the farm-retail 
spread when price was falling and to reduce it when price 
was rising. : 

There is no clear evidence that year-to-year changes 
in the margin are uniformly related to changes in volume. 
What evidence the analysis does present suggests that the 
relationship between volume and margin is negative. The 
analysis of quarterly changes reveals even less evidence 
of a clear relationship of margin to volume. It appears 
that factors affecting retail prices are associated with 
changes in margins but that volume is not the controlling 
factor. 

The results suggest that retail price and margin are 
jointly determined for some foods. This implies relaxa- 
tion of the assumption that domestic consumption is 
predetermined by a fixed supply in each year. A model 
which explicitly introduces retail price and margin as 
jointly determined and which also introduces the effect of 
other non-volume variables on the margin might be more 
fruitful in future work along these lines. 

Microfilm $2.50; Xerox $8.40. 184 pages. 


RELATIONSHIPS OF LAND USES TO 
LAND CHARACTER OF LANSING AND ENVIRONS 


(L. C. Card No. Mic 59-5607) 


Harry A. Doehne, Ph.D. 
Michigan State University, 1959 


Major Professor: Louis A. Wolfanger 


The movement of urban activity to a more rural en- 
vironment has reached significant proportions in the past 
twenty years. One of the consequences resulting from 
this urbanization is that development occurs with little or 
no regard for the natural characteristics of the environ- 
ment. Excellent and inferior agricultural land is devel- 
oped indiscriminately, the land most often used being that 
which is most easily developed. 

An absolute shortage of land does not exist but the 
amount of good agricultural land is steadily diminishing. 
At the same time, because of a growing population, the 
demands upon the diminishing agricultural land will con- 
tinue to increase. The need for protecting good agricul- 
tural land is becoming increasingly apparent to the 
informed observer. 

The object of this study is to determine the disposition 
of urban lands in the Lansing area. It aims to ascertain 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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the relation of all land uses to agricultural land character 
and to determine the compatibility of the uses to the types 
of soils of the area. 

The Lansing area was selected for this study because 
of the rapidity of its growth. An estimate based on the 
number of electricity customers and building statistics 
indicates that the area has added 36,000 persons between 
1950 and 1957 and space has had to be provided for 10,000 
to 11,500 new dwelling units. 

The land uses were correlated with the suitability of 
land for agriculture on the basis of six land classes. Dis- 
tribution of land uses within a ten mile radius of the capitol 
building in Lansing shows that the area is still dominated 
by agriculture with 62.9 per cent of the area in agricul- 
tural use. Of the land in agriculture, 72.9 per cent is in 
the best two agricultural land classes. Urban uses account 
for 15.2 per cent of the total acreage. However, of the 
land in urban usage, 75.2 per cent is in the two best agri- 
cultural land classes. Analysis shows that a greater 
percentage of the land best suited to agriculture is idle in 
the more urbanized sections than in the more rural sec- 
tions. 

The results of the study indicate that the land in 
Agricultural Land Classes I and II, the best agricultural 
lands, need protection from urban encroachment if we are 
interested in preserving them. The author suggests that 
the solution of the problem rests in part upon an inventory 
of the resources of the area. A simplified soil survey 
map delineating the areas which are most suitable for 
urban development or agriculture is one of the appraisal 
tools which planners might find useful. 

Methods are suggested by which soil survey data may 
be utilized to guide rational urban development and yet 
produce a balanced environment which recognizes the 
desirability of maintaining our good soils in agricultural 
production. Microfilm $2.50; Xerox $7.20. 153 pages. 


IN-SERVICE TEACHER EDUCATION PROGRAMS 
FOR INSTRUCTION IN FARM AND HOME 
PLANNING WITH LOW-INCOME 
NEGRO FARMERS IN TENNESSEE 


(L. C. Card No. Mic 59-6780) 


David Aaron Hamilton, Ed.D. 
The Pennsylvania State University, 1959 


The study was designed to investigate the effectiveness 
of teacher-centered and of group-centered in-service 
teacher education conferences; and the effectiveness of 
three-day and of one-half-day departmental supervisory 
visits with teachers of vocational agriculture. The in- 
struction in the teacher education conferences was on 
farm and home planning as applied to the situations of 
low-income farmers. 

Two hypotheses were tested. The first stated that 
there was no difference between group-centered confer- 
ences and teacher-centered conferences in the effective- 
ness of in-service teacher education on farm and home 
planning for low-income farmers as measured by the 
a) total cash income, b) production of crops, c) number 
of soil conservation practices, d) livestock production 
and value, e) home planning practices, f) community 











activities, and g) health practices in 1958 of men enrolled 
in adult farmer classes in farm and home planning taught 
by the two groups of teachers. The second hypothesis 
stated that there is no difference in the effectiveness of 
three-day departmental supervisory visits and one-half- 
day visits with regard to subsequent teacher effectiveness 
in securing desirable results in farm and home planning 
in terms of each of the seven criterion measures listed 
for the first hypothesis. The tests of significance were 
made at the 5 per cent level by multiple classification 
analysis of variance or chi square. 

Sixteen schools in the cotton growing area of south- 
western Tennessee were randomly selected. Six low- 
income adult farmer class members - two owners, two 
renters, and two sharecroppers - were randomly selected 
from each school. The teachers in one random group of 
eight schools attended a series of six group-centered 
in-service teacher education conferences. The other eight 
teachers attended six teacher-centered sessions on farm 
and home planning also taught by the writer, who is the 
itinerant teacher trainer. In the group-centered confer- 
ences the instructor served mostly as a member of the 
group and resource person. He used the lecture procedure 
in the teacher-centered conferences. Later, in attending 
an adult farmer class taught by each teacher who received 
a three-day visit, it was observed that, without exception, 
the teachers taught by the method that had been used in 
their teacher education conferences. A random selection 
of four teachers in each group of eight received a three- 
day departmental supervisory visit. The others received 
a one-half-day visit. Data schedules were completed at 
the end of 1957 and at the end of 1958 by personal inter- 
view with each of the 96 farmers. 

It was found that the total cash income, cotton, corn 
and hay production, soil conservation practices, livestock 
production and value in terms of gallons of milk, dozens 
of eggs, value of dairy cattle and value of hogs, home 
planning practices, community activities, and health prac- 
tices in 1958 of the farmers in the group-centered group 
were higher. The differences, except for hay production 
and health practices, were not significant. When classified 
according to the length of the departmental supervisory 
visit the data showed that the farmers in the three-day 
visit group led in all of the criterion measures. For total 
cash income, cotton, corn and hay and egg production, 
dairy cattle and hog value, and soil conservation prac- 
tices, the differences were significant. For all factors 
measured, the results of the farmers in both types of 
conference groups and in both types of visit groups were 
higher in 1958 than in 1957, before the teaching experi- 
ment. It was concluded that the first hypothesis should not 
be rejected. Differences due to the type of conference 
were not established. The second hypothesis was rejected 
on the basis of significant differences having been found 
for the four sets of farm planning measures. The three- 
day departmental supervisory visit was superior to the 
one-half day visit. 

Microfilm $2.50; Xerox $8.40. 185 pages. 
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COSTS AND EFFICIENCY IN THE OPERATION 
OF MILK MANUFACTURING PLANTS IN THE 
NEW YORK-NEW JERSEY MILKSHED 


(L. C. Card No. Mic 60-307) 


Armand Luc Lacasse, Ph.D. 
Cornell University, 1959 


The empirical approach and the budgetary approach 
were both used in this study of cost and efficiency of milk 
manufacturing plant operations in the New York—New 
Jersey Milkshed. 

The empirical analysis consisted of a field study of 
eight representative plants for the year August 1956-July 
1957. All of these plants manufactured principally cream 
and spray dried skim milk. All but one of the plants were 
units of multiple-plant dairy organizations. All received 
some milk from local producers and also large quantities 
transferred from other plants. Their volume of receipts 
fluctuated widely from season to season. The capacity of 
the several plants ranged from 200,000 to 760,000 pounds 
of milk a day. 

The total operating cost per 100 pounds of milk proc- 
essed was computed for each plant. Unit costs varied 
widely among the several plants in each of the three 
months for which the data were compiled, namely the 
months of highest, lowest and average volume of milk 
receipts. Among the several factors responsible for these 
variations were differences in the seasonality of milk re- 
ceipts, differences in types of equipment and operating 
methods, and differences in the rates and prices paid for 
labor, fuel and other inputs. Management policies and 
decisions both at the plant level and in central offices also 
contributed significantly to the differences in costs. In 
general, the plants which handled larger quantities of milk 
had lower unit costs but it appears that the economies of 
scale were off-set to a large extent by other factors. 

The second part of the investigation consisted of a 
budgetary analysis of a model plant designed to convert 
600,000 pounds of milk a day into 40 per cent cream and 
spray dried skim milk. The equipment and operating 
methods best suited for the functions to be performed 
were specified in accordance with definite assumptions 
with respect to volume and seasonality of receipts and 
other operating conditions. Functional-type buildings were 
designed to house the equipment and allow adequate space 
for carrying on the various operations. The daily require- 
ments as to labor and other inputs were carefully esti- 
mated for the months of highest, lowest and average 
volume of milk receipts on the basis of standards devel- 
oped during the study of existing plants or obtained from 
dairy equipment manufacturers. Finally, the operating 
costs were computed by applying suitable rates to the 
physical quantities of the various inputs. These costs 
were shown as average amounts per day and per 100 
pounds of milk processed. 

Operating costs as determined for the model plant were 
much lower than the costs ascertained for comparable 
manufacturing plants that were included in the empirical 
study. The most significant differences pertain to labor 
and fuel expense. The advantage of the model plant over 
the commercial plants is attributable in part to the well 
balanced capacities and efficient arrangement of the equip- 
ment, Careful scheduling of the operations and of the 
workers’ time was an equally important factor. 





It would be difficult and perhaps impossible to achieve 
in the existing plants such low costs as were budgeted for 
the model plant because most of these plants were not 
originally designed for their present volume and type of 
operation. However, with quite limited changes in their 
physical facilities, these plants could realize important 
cost savings through some rearrangement of the equipment 
and through the introduction of more labor-saving devices. 
Independently of the amount of capital spent for remodeling 
or new equipment, most of them could achieve higher ef- 
ficiency of labor and lower costs through more careful 
scheduling of their operations and of the time of their 
employees. Microfilm $3.10; Xerox $10.60. 237 pages. 


THE CHEMICAL AND PHYSICAL CHANGES 
OCCURRING DURING THE FORMATION OF 
PEAT FROM PLANT MATERIALS 


(L. C. Card No. Mic 60-377) 


Angus Finley MacKenzie, Ph.D. 
Cornell University, 1959 


In this study some of the more important concepts and 
problems involved in the classification of organic soils 
was presented and the importance was noted of the genesis 
of the organic material. A scheme of classification pro- 
posed by the Organic Soils Committee of the Cooperative 
Soil Survey was discussed. In this scheme, four master 
organic soil horizons were defined on the basis of the 
degree of physical and chemical decomposition that had 
occurred. Type I horizons contained predominantly 
identifiable plant material. Type II horizons contained 
physically disintegrated materials and type III horizons 
were chemically, as well as physically, decomposed. 

Type IV horizons were those dominated by inorganic ma- 
terials. It was necessary to determine if the proposed 
differences in master horizons did occur and if they could 
be measured. 

Cation exchange capacities were determined on fifty 
samples of organic soil horizons using a technique of 
frontal analysis chromatography. A solution of barium 
acetate, moving through hydrogen saturated organic 
material, displaced the hydrogen to form acetic acid. 
Measurement of this acetic acid indicated the exchange 
capacity of the material. Column electrophoresis analyses 
were made of extracts of forty organic soil samples. A 
saturated sodium pyrophosphate solution was used to ob- 
tain the extracts. The fractions collected were analyzed 
for polysaccharides, total organic matter and brown ma- 
terial. The solubility of the organic matter of the soil 
horizons in saturated sodium pyrophosphate and 0.250 N 
acetic acid was examined. Thin section preparations of 
sedimentary peat, disintegrated peat and muck samples 
were studied. The use of dry color values in recognizing 
organic soils dominated by inorganic material was evalu- 
ated. 

The following conclusions were drawn from the experi- 
mental data: 

1. Cation exchange capacity values tended to increase 
with increased oxidation of the organic soil horizon. Type 
Ill horizons formed a distinct group with values of 240 
me./100g. or more. The average exchange capacity values 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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of type IIdo samples were more closely related to the 
other type II and type I horizons than to the type III horizon 
samples. 

2. Column electrophoresis data indicated that extracts 
of type I and II horizons were quite similar. Type III 
horizons had a distinct pattern of brown material and 
organic matter distribution, indicating a chemical differ- 
ence with type I and II horizons. 

3. Solubility of organic matter in saturated sodium 
pyrophosphate solution was not completely related to the 
oxidation of the sample as measured by exchange capacity 
determinations. Its use would seem to be limited to tenta- 
tive field classifications. Solubility of brown material in 
0.250 N acetic acid was a reliable laboratory method for 
determining type III horizons in the samples tested. 

4. Study of thin section preparations indicated that 
type II horizons were physically more like type III than 
type I horizons. 

5. The use of dry color values of organic soils was 
only partially successful in determining the amount of 
inorganic material present. Supplementary loss on ignition 
values were necessary to confirm the presence of type IV 
soils. 

6. The data presented in this study are consistent with 
a scheme of classification of organic soils proposed by 
the Organic Soils Committee of the Cooperative Soil 
Survey in which undecomposed type I horizons and fully 
oxidized type III horizons are considered to be end mem- 
bers in a continuous sequence which involves intermediate 
physical disintegration in type II horizons. 

Microfilm $2.50; Xerox $8.60. 187 pages. 


THE USE OF N15 AND RUBIDIUM 
IN NITROGEN AND 
POTASSIUM AVAILABILITY STUDIES 
IN OHIO SOILS 


(L. C. Card No. Mic 60-95) 


William Sanford Murphy, Ph.D. 
The Ohio State University, 1954 


Introduction 


Much emphasis has been placed on fertilizing corn and 
wheat, the principal grain crops grown in Ohio. In the 
past, fertilizers have been placed in hills, placed in bands 
near the seed, and broadcast. Recently it has been sug- 
gested that where corn follows a sod crop in the rotation, 
the sod crop should be heavily fertilized the last year it is 
grown, and the last cutting of hay left to stand. The sod 
crop is plowed under, and when the corn is planted only a 
small starter application of fertilizer is applied. Such a 
plan may result in the highest possible corn yields because 
of optimum conditions regarding nutrient availability and 
soil physical conditions. One aspect of the study of this 
type of fertilization involves the availability of the ele- 
ments absorbed by the sod crop. Thus, the objective of 
the dissertation was to determine the availability of K and 
N to corn when it is added as an alfalfa green manure in 
comparison to their availabilities when added as inorganic 


salts. 





Experimental Procedures and Results 
Corn Experiment 


In order to determine the release and availability of K 
and N from decomposing alfalfa and the inorganic salts to 
the corn plant, the following experiment was set up, using 
Rb and N15 as the tracing elements. Rubidium was chosen 
as a tracer for K because of its similarity to.K and the 
experimental work of various investigators’’?**** which 
have shown that Rb can be used in this capacity. 

Corn was grown in three soils. These soils were the 
Brookston, Wellston, and Clermont soils that were high, 
medium, and low, respectively, in N and available K. To 
1 gallon ceramic pots, 3000 g. of air-dry soil was added, 
along with enough P to be equal to 100 pounds per acre and 
enough Ca to bring the pH to between 6.5and7.0. The ferti- 
lizer additions consisted of eight treatments, the check, 
three rates of alfalfatops containing Rband N15 (4, 8,and12 
tons per acre), two rates of alfalfa roots containing Rb and 
N15 (4 and 8 tons per acre), and two inorganic treatments 
which contained Rb and N equal to the Rb and N in the 4and 
8 ton treatments of alfalfa tops. These materials were 
mixed into the soils and then enough water was added to 
bring the soils to near field capacity. Later, four grains of 
corn were planted to each pot and the pots were then ar- 
ranged on benches in the open in a completely randomized 
split-plot design with three replications, with soils as main 
plots and treatments as sub-plots. After 11 weeks of growth, 
the tops and roots of the corn were harvested, dried, and 
ground ina Wiley mill. At the time of harvest soil samples 
were obtained for the various chemical determinations. 

Results. —The percentage recovery of added Rband N15 
by the corn plants, and the percentage of the added Rb 
remaining in the soil in exchangeable, N HNO; -soluble, 
and fixed forms are shown in Table L. The Rb was deter - 
mined on a Beckman D.U. spectrophotometer and the N15 
on a General Electric mass spectrograph. 


Table I 


Dry weight of the tops and roots of corn plants grown on Wellston, 
Brookston, and Clermont soils, recovery of added N15 and Rb, 
and the percentages of added Rb remaining in the soils 
in exchangeable, HNO; -soluble, and fixed forms. 





Dry Weight | Nitrogen Rubidium 
Treatment | Roots | Tops /Recovery | Exchangeable | HNOs-Sol. [Fixed [Recovery 


g- g- % 








Wellston 
0 (Check) 7.07 oo 
1 (Alf. t. 4 T) " 8.33 
2 (Alf. t. 8 T) “ 19.84 60.8 
3 (Alf. t. 12 T)} 8. 18.47 49.7 
4 (Alf. r. 4 T) . 9.25 44.4 
5 (Alf. r. 8 T) ‘ 12.02 33.5 
6 (Inorganic) . 12.90 75.0 
7 (Inorganic) 19.29 


Brookston 
0 (Check) 12.71 
1 (Alf. t. 4 T) 18.88 
2 (Alf. t. 8 T) 24.52 
3 (Alf. t. 12 T)} 9. 31.96 
4 (Alf. r. 4 T) . 13.96 
5 (Alf. r. 8 T) 4 15.49 
6 (Inorganic) 23.46 
7 (Inorganic) 21.57 


Clermont 

7.28 
14.23 
19.24 
32.29 

6.12 
* 6.54 
Inorganic) 9 19.76 
Inorganic) 23.59 
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The highest Rb percentage was found in the plants 
receiving the highest treatment of RbCl; this was con- 
sistent for all three soils. The lowest percentage of Rb 
was found in the plants receiving the 4 tons of alfalfa roots. 

The Rb in the exchangeable and HNO, -soluble forms 
varied, depending upon the soil and the Rb recovered by 
the plant. The HNO, -soluble Rb for all soils was greater 
than the exchangeable Rb, the greatest difference being 
where alfalfa roots were applied. 

The fixed Rb represents the added Rb minus that not 
recovered by the corn and that not soluble in N HNO;. On 
these three soils, fixation ranged from less than 5 per cent 
to near 50 per cent, depending upon the rate of application, 
type of treatment, growth of the plants, and the soil type. 

The per cent recovery of the added N by the corn plant 
was quite variable, depending upon the form in which the 
N was added. For the application of alfalfa tops on the 
Wellston and Brookston soils, the per cent recovery in- 
creased as the treatment increased from 4 to 8 tons, and 
decreased for the 12 ton application. Where alfalfa roots 
were applied the recovery of N was variable, but in all 
cases it was less for the alfalfa roots than for any other 
treatment. The highest recovery was found where NH,NO, 
was applied. The per cent recovery for the N ranged from 
19.7 to 100 per cent, depending upon the kind of material 
and the rate of application. 


Kidney Bean Experiment 


In order to determine the uptake of K and Rb by kidney 
beans from soil, various ratios of K and Rb, plus Ca and 
Mg, were added to acid-washed Clermont silt loam and 
beans grown init. After seven weeks of growth the plants 
were harvested and analyzed for K and Rb. 

Results.—The growth of the plants was quite poor, and 
on some treatments the plants died soon after emergence. 
The K and Rb ratios of the plants were about half those in 
the soil. This lack of resemblance between the K and Rb 
ratios in the plants and the soils is complicated by a high 
salt content, low yields, and the possibility of K being 
slowly released from the soil minerals. 


Discussion 


In the experiment in which corn was grown in three 
soils with N and Rb added in various forms, some idea is 
obtained as to its availability to a growing plant and dis- 
tribution in the soil. These are important factors when 
the practical aspects of K and N fertilization are con- 
sidered. 

In general, for this experiment, the per cent recovery 
of the added Rb by the corn plant increased as the rate of 
application of a particular material increased. There is 
quite a difference in Rb recovery among the three soils 
used, especially between the Brookston and the other two. 
This is expected because of the difference in K fixation 
powers of the soils. The K-fixing power of the soils in 
order of decreasing power are the Brookston, Wellston, 
and the Clermont. About the same order of Rb fixation is 
also shown for the soils. The lowest recovery of Rb is 
found for the applications of alfalfa roots, and is probably 
caused by the Rb being fixed by the soil before the plant 
can absorb it. The per cent recovery of Rb by the corn 
plants on the three soils from the different materials are 
RbCl > alfalfa tops > alfalfa roots. 





Since it is assumed that Rb is a good tracer for K if 
used in small enough amounts that it does not interfere 
with K metabolism, it was of interest to determine the K 
available to the plant from the soil, using RbCl as the 
standard. The available K from the soil or the “A values” 
for K, using RbCl as the standard on the Wellston, Brook- 
ston, and Clermont soils, were 304, 759, and 219 p.p.m. K, 
respectively. These values are very similar to the K 
extracted by N HNO;; they were 294, 799, and 192 p.p.m. 
K for the Wellston, Brookston, and the Clermont soils, 
respectively. These “A values” were calculated for treat- 
ments Nos. 6 and 7 where no K was added. For the other 
treatments, where K was addedwith Rb, it was assumed that. 
K and Rb acted alike for the “A value” calculation. These “A 
values” were very similar to the values calculated for Nos. 
6 and 7, with the exception of treatment No. 1 on the Brook- 
ston soil. The similarity of these “A values” further sub- 
stantiates the assumption that Rb can be used to trace K. 

From the data obtained using Rb to trace K through its 
cycle, it appears that about 1/3 of the Rb from alfalfa tops, 
1/10 of the Rb from alfalfa roots, and from 1/5to 1/2 of the 
Rb from RbCl was absorbed bythe corn plants. For the Rb 
remaining in the soil, most of itwas in exchangeable or fixed 
forms, the exception being for the alfalfa root treatments. 
In most cases the Rb fixed accounted for less than 1/5 of 
that applied, the main exception being the 4 ton application 
of alfalfa tops in which fixation accounted for almost 1/2 of 
the Rb added. The small amount of fixation in this experi- 
ment is probably caused by the soils not being allowed to 
dry out and the growing period covering only 11 weeks. 

The per cent recovery of N15 by the plants did not vary 
greatly from one soil tothe other, the Brookston and Wellston 
being very similar, while the recovery onthe Clermont varied 
somewhat. The recovery of N15 from alfalfatops and NH,NO, 
increased with an increase in rate of application and de- 
creased withan increase inrate of application for the alfalfa 
roots. This can be explained as resulting from the differ - 
ences ingrowth of theplants and thetype of materials added 
tothe soil. For the alfalfa root treatments the yields of corn 
were somewhat lower than the checks, although there was 
considerable N and K intheroots. It is agreed that for a 
material to decompose inthe soil without the microorganisms 
using some of the soilN,the material must contain at least 
1.7 percent N. These alfalfa roots contained only 1.5 per cent 
N, and in order for them to be decomposed the microbes 
probably obtained some of the available soil N, thereby de- 
priving the plants of the N and causing a reductionin growth. 
Where alfalfa tops or NH,NO,; were applied, there was an 
increase in growth asthe rate of application of each was in- 
creased. For all of the materials, as their rate of applica- 
tion was increased, the percentage of N in the corn plants 
from the added materials increased. 

The similarity of these soils respecting the recovery 
of added N15 when their total N contents are so different 
is a significant point. The Wellston has 0.065 per cent N, 
Brookston, 0.252 per cent N, and the Clermont, 0.053 per 
cent N. From these data, it appears that the organic 
matter in these soils are quite similar, especially regard- 
ing the release of available N to the plant. A possible 
explanation for this behavior of the added N could be the 
clay content of the soils and its effect upon the rate of 
mineralization of residual soil N. It is thought that there 
is a bonding between the protein and clay molecule, making 
it very difficult for the soil microérganisms to attack the 
protein and mineralize the N. It is commonly assumed 
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that the rate of mineralization of the soil N is inversely 
proportional to the clay content, and this seems to be the 
case in this experiment. Since the per cent recovery of 
N15 is about the same for the three soils, it seems that 
the clay-protein relations previously mentioned have been 
a factor in this similarity. 

The total N content of the alfalfa tops and roots was 
3.07 and 1.57 per cent, respectively. The N from these 
materials that was soluble in 0.1 N HCl was about 1/3 of 
the total N. This N fraction which was soluble in dilute 
HCl represents the inorganic N, plus some of the simpler 
organic Nforms. This fraction of N and the N in the 
.NH,NO; would be readily available to the plant. It is 
probable that the bulk of the N the plant obtained initially 
came from this source; as the alfalfa materials decom- 
posed, more of the N became available. In this experiment 
there was no evidence that any of the added mineral N was 
permanently fixed, since over 90 per cent of the added 
NH,NO, was recovered. 

It is interesting to note that in the preparation of al- 
falfa tagged with N15, the roots contained more N15 than 
the tops. This difference in N15 concentration in the plant 
parts has been noted by Mendel and Visser.*® They report 
that where plants are supplied N as N15H,, there will be a 
concentration of N15 in the roots. However, if N150, is 
supplied, the N15 will be higher in the leaves than the 
roots. This difference in concentration is probably caused 
by NH, being absorbed on the exchange complex of the 
roots, thereby causing this increase in N15. 


Summary and Conclusions 


Nitrogen and potassium availability studies have been 
made on three Ohio soils, with N15 and Rb as the tracing 
elements. These tracer elements were added to the soil 
in alfalfa tops and alfalfa roots and as inorganic salts; then 
corn plants were grown in the soils. After 11 weeks of 
growth, the plants and soils were analyzed to determine 
the distribution of N15 and Rb. 

The data obtained warrant these conclusions. 

1. The per cent recovery of Rb by the corn plant on 
the three soils from the different materials was RbCl > 
alfalfa tops > alfalfa roots. 

2. With the exception of one treatment on the Brook- 
ston clay loam, the Rb in RbCl, alfalfa tops, and roots 
appeared to be equally available to the corn plant. 

3. The per cent recovery of added Rb increased with 
an increase in application. 

4. The “A values” calculated for available K, with 
RbCl as the standard, were closely related to the K soluble 
in HNO3;. 

5. The per cent of the added Rb fixed in the soil during 
the 11 weeks growing period was small, except where 
small amounts were added. 

6. The availability of N to the corn plant from NH,NO;, 
alfalfa tops, and roots was: NH,NO; > alfalfa tops > al- 
falfa roots. 

7. Where alfalfa roots were added to the soil there 
was a reduction in growth of the corn plants; this was 
apparently caused by the low per cent of N in the alfalfa 
roots which caused low availability of N. 

8. The recovery of N15 by the corn plants on a par- 
ticular soil varied, depending upon the material added and 


the rate of application. 
9. The recovery of added N by the three soils was 





very similar, even though their total N contents were 
dissimilar. Microfilm $2.50; Xerox $4.00. 75 pages. 
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THE MAXIMUM SEPARATION OF STUDENTS 
INTO TWO PROGRAMS OF COURSE WORK 
IN A COLLEGE OF AGRICULTURE BY 
DISCRIMINANT ANALYSIS INVOLVING CERTAIN 
SELECTED MEASUREMENTS 


'(L. C. Card No. Mic 59-6796) 


Gil Franco Saguiguit, Ph.D. 
The Pennsylvania State University, 1959 


The major problem was to effect maximum separation 
between two groups of students who enter and are able to 
graduate from two programs of course work in the College 
of Agriculture of The Pennsylvania State University, on 
the basis of a linear combination of high school graduation 
rank and scores on tests of aptitude, vocational interest 
and personality. The subsidiary problems dealt with the 
separation of recognized subgroups on the basis of the 
same measurements. A descriptive phase was designed 
to study separation beyond college into the occupational 
pursuits of the graduates. 

Samples consisting of 110 individuals each were used 
to represent the two programs of course work. They were 
male graduates in 1956, 1957 and 1958. The measure- 
ments included the high school graduation rank; twoscores 
on the Moore-Castore Aptitude Test; 10 scores on the 
Strong Vocational Interest Inventory, and three scores on 
the Bernreuter Personality Inventory. 

The technique of discriminant analysis, which was 
related to the theory of regression by the introduction of 
a quantitative manufactured variate y to represent the 
criterion for each of the groups that were separated, was 
the main statistical technique used to solve the major and 
subsidiary separation problems. The discriminant func- 
tions were tested for significance at the .05 level. All 
calculations were done with the use of PENNSTAC, an 
electronic computer. The major discriminant function 
was validated and its predictive efficiency was determined 
by applying it to a 98-individual sample drawn from the 


class of 1959. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 

















AGRICULTURE 2987 





A questionnaire survey was made to determine how the 
occupational placement of each graduate corresponded to 
his college program of course work. 

The major discriminant function found was: 


y= -0.1367X, + 0.2201X, - 0.3055X, + 0.0066X,,+ 0.2011X 


When tested it was highly significant. This function shows 
that the program A students (biological and agricultural 
science) had higher high-school graduation rank (X, ); 
higher 4-part total score (X;) on the Moore-Castore Apti- 
tude Test which includes algebra; higher science and 
engineering group score (X,), but lower social service 
group (Xi2) and social science teacher (X,,) interest 
scores on the Strong Vocational Interest Inventory than the 
Program B students (general and applied agriculture). 
The function when applied to the validation group made 
seven correct for every three wrong classifications. This 
was significant by the chi square test. 

The discriminant function, 


y= 0.2857X, + 0.2392X,,, 


found in the separation of the Biological Science group 
from the Agricultural Science group within Program A, 
was significant. It shows that the Biological Science group 
had a higher science and engineering group interest score 
(X7) but lower farmer interest score (X,,) than the Agri- 
cultural Science group. 

In the first of three analyses made within Program B 
a significant function, 


y =+0.4007X, + 0.377X,. -0.2646X,,, 


separated the Agricultural Economics - Rural Sociology 
group from the Agricultural Education group. The function 
shows that the Agricultural Economics - Rural Sociology 
group had a higher 4 - part total score (X,) on the Apti- 
tude Test and a higher business group interest score (X,,) 
but a lower social service group interest score (X,,.) than 
the Agricultural Education group. The significant function, 


y = -0.2625X,, 


separated the Agricultural Economics - Rural Sociology 
group from the Others group. It indicates that the former 
group had a higher high school graduation rank (X, ) than 
the latter. The Agricultural Education group was sepa- 
rated from the Others group by the function, 


y = -0.3524X,, 


which shows that the former group made lower 4-part total 
scores (X;) on the Aptitude Test than the latter group. 

The results of the survey of the graduates indicated 
that many factors affect job placement in fields other than 
those consistent with the separation in college classifica- 
tion or program completed. 

The findings of significant separations between the two 
major groups and between recognized subgroups provide 
information useful in counseling with a student who is 
confronted with the problem of choosing a curriculum or 
of deciding to transfer from one curriculum to another. 

A student’s y value when compared with the critical score 
shows the program of course work or the curriculum in 
which he belongs. 
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A CRITICAL ANALYSIS OF OHIO DAIRY 
PRODUCTION COST STUDIES, WITH SPECIAL 
EMPHASIS ON THE FARM APPROACH. 


(L. C. Card No. Mic 60-111) 


Edgar Trego Shaudys, Ph.D. 
The Ohio State University, 1954 


Interest in the cost of producing agricultural products 
has existed since ancient times; however, no overall 
suitable methods of attack were developed until after 
agricultural experiment stations were established. During 
times of low farm income cost of production information 
has always been in demand by farmers and regulatory and 
policy making groups. Methods used for cost determina- 
tions today are the result of much experimentation and 
evolution. In Ohio, dairying comprises more than one- 
fourth of the gross agricultural income, and during several 
periods dairy cost studies have been requested and made. 

Three approaches—the entire farm, the dairy enter- 
prise, and the milk cows alone—have been employed with 
one of several methods commonly used for securing data. 
The dairy enterprise and the milk cows alone have been 
used for past Ohio studies, and the entire farm basis is 
employed as a part of the present study. 

Under the entire farm approach, employing farm 
account records as a source of data, milk production 
costs are computed based on three different investment 
valuations. For the first, all cost data were accepted as 
reported, by the farmers, on the records. Costs of pro- 
duction computed by individual farms were totaled and the 
averages reported. Production costs based on charges so 
determined approach a depreciated investment cost of 
producing milk, which is, in fact, the actual individual 
farm costs. However, each farm has a different cost 
base; thus farm costs are not accurately comparable with 
each other. Secondly, some input cost values were ad- 
justed by using standard sources of information to place 
the farms on a more comparable cost basis. For the third 
step, 75 farm account cooperators were interviewed to 
obtain additional cost information and to refine some of 
the reported information needed. Costs of production are 
determined; they are based on what approaches a current 
market value, or on the opportunity cost. Farm produc- 
tion costs based on opportunity costs are more com- 
parable, and this is the cost a new farm operator just 
entering production must meet. 

Cost of producing milk is computed for approximately 
75 farms each year during the four years 1945, 1946, 1951 
and 1952. Specialized dairy farms are included if 70 per 
cent or more of the gross receipts come from the dairy 
enterprise while less than 15 per cent comes from the 
next enterprise. In order to use these records as asource 
of cost data it is necessary to assume that the minor and 
supplementary enterprises just meet their cost of produc- 
tion. This assumption is necessary because of the lack of 
information needed, but it does introduce an error equal 
te the profit and loss of the minor enterprises for the 
total farm cost. 

Average total cost of producing a hundredweight of 
milk is computed and divided into average variable and 
average fixed costs for the farms studied. Ogives or the 
volume of milk produced at less than cost of production 
are presented for both the depreciated investment and the 
opportunity cost valuation. Planning curves are constructed 
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to illustrate the effect of the level of production per cow 
on the average variable, average fixed, average total and 
marginal costs per hundredweight of milk sold. The 
planning curves are included to demonstrate a technique 
which can be used by research and extension workers to 
help farm operators plan for an optimum production with 
the resources available to them. 

Cost of producing milk can be computed by budgetary 
analysis provided adequate data is available. However, 
at present, budgeting is severely limited by the lack of 
adequate, accurate and comparable data. This tool is very 
versatile and can be adapted to whatever approach or 
method is desired. At present its use is limited, but 
future needs probably will require that the needed data 
be made available. 

Over the period studied it is evidenced that milk pro- 
duction efficiency has increased on the farms studied. 
Herd size, production per cow and total milk sold per 
farm increased while labor per farm remained about the 
same but was reduced per cow milked. 

Several factors must be carefully considered when 
selecting the method best suited to the purpose for which 
the cost of production determination is being made. The 
farm business, the dairy enterprise (milk cows, replace- 
ments, calves and bulls) and the milk-cows-alone ap- 
proaches can be employed with the survey interview, cost 
route accounts, farm accounts and mailed questionnaire 
methods of obtaining data or some modification of them. 

For purposes such as market and production regulation 
and policy making a representative cross section of farms 
must be included. The enterprise approach employing a 
survey method for obtaining data was relied on, in the 
past, for securing a representative sample at a reasonable 
expenditure of money and time. Other methods of secur- 
ing data, such as the cost route and farm account record 
do not permit a cross section of farms to be included 
because many farmers are not willing to contribute the 
time and effort required or are not able to accurately keep 
the necessary records. 

For many purposes—for example extension demonstra- 
tions and teaching—representative cross-section samples 
of farms are not needed or desirable; instead, the better 
than average or a select group of farms can be used. 
Other approaches and methods of securing data are well 
suited for this purpose. 

The cost route and survey interview method for secur- 
ing cost data have frequently been considered and com- 
pared. For a similar sample of farms contacted it has 
been demonstrated that the resulting cost determinations 
are comparable. However, the cost route is more accurate 
for individual farms but is less representative of the area. 
Conversely, the survey interview method is more repre- 
sentative of an area but is less accurate for individual 

farm operations. 

Farm account records are used to secure data for a 
part of the present study, and while they lacked some of 
the needed input-output data, it is felt that in the future, 
with improvement, these records can be effectively used 
for cost determinations. Mailed questionnaires have not 
been considered satisfactory for obtaining cost data. The 
quantity of detailed information needed and the length of 
the schedule have discouraged most farmers from filling 
them out accurately and returning them. 

Joint input costs are difficult to assign accurately 
unless very complete detailed data is available for the 












farm business. For the entire farm approach costs are 
considered for the entire unit and not apportioned among 
the several! products sold. Joint costs must be assigned 
when the other approaches are employed. Usually some 
arbitrary basis is used which is expedient rather than 
accurate. The problem is more complex for the milk- 
cows-alone basis than for the dairy enterprise because 
not only must joint cost be assigned between other enter- 
prises and the dairy but within the dairy enterprise itself. 

The problem of evaluating input cost is similar for all 
approaches. Usually economists rely on the opportunity 
cost principle as a common basis. The opportunity cost 
principle does provide a common basis which can be used 
for many purposes and is the cost a new farmer must 
meet; however, it is not realistic for a farm that is in 
production, nor is it the actual cost many farmers con- 
sider necessary for them to meet in order to remain in 
production. A farmer’s actual cost is based on his 
depreciated investment value of inputs used. However, 
while this is the actual cost which must be met individual 
farm production costs have different bases of cost deter- 
mination and are not comparable. 

Management is a cost of production and a charge should 
be included for its contribution. The difficulties of placing 
a value on this input factor have caused farm cost analysts 
to consider management but not to make a charge for it. 

The methods used for computing the cost of producing 
milk in Ohio are compared. The entire farm approach 
employing farm account records provides a realistic con- 
sideration of production costs from a farm operator 
viewpoint in that the entire organization is considered and 
not some portion of the farm as an autonomous unit. 
Burden labor, overhead, and joint cost are fairly easily 
handled, but the method does not permit a representative 
sample of farms to be included. Also in their present 
form some restricting assumptions must be made because 
only limited input-output data is recorded and summarized. 

Budgeting is a means of cost computation considered 
useful for some purposes. At present, budgeting is limited 
by inadequate data. The cost of obtaining and maintaining 
the needed data is very high but is becoming more readily 
available. 

A survey interview of dairy enterprise has been fre- 
quently employed as an approach for milk production cost 
determination. A primary advantage is that a representa- 
tive cross section of farms can be included at a moderate 
expenditure of time and money. Some joint costs and 
overhead expenses are usually allocated on an arbitrary 
basis. Farmers must make some estimates when giving the 
data necessary; however, while some farmers tend to 
overstate facts, others understate them, and when a large 
sample is included much of the error is compensated for. 

The complete cost route can be used for the enterprise 
approach as well as for the other approaches. Through it 
more complete and accurate data can be secured for indi- 
vidual farm units than by any other method. The major 
limitations are that cost is very high and a great amount 
of time is required for obtaining and analyzing data. 

Several conclusions are drawn as a result of this study: 
(1) The difficulties of the accounting procedure are so 
complex and so numerous that no dairy cost study can be 
found to which reasonable objection cannot be raised con- 
cerning the accuracy of the data. (2) The methods used 
for securing data, evaluating inputs, and allocating joint 
input costs greatly affect the resultant cost determination. 
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Thus, no cost figures can be accepted and used accurately 
without reference to the procedure employed. (3) The 
selection of an approach for analysis and a method of 
obtaining data depend primarily on the purpose for which 
the determination is made. No single approach is suited 
to all the users desiring cost of production information. 
However, for any given purpose or use a suitable method 
of attack can be selected. (4) The three approaches—the 
entire farm business, the dairy enterprise, and the milk 
cows alone—will theoretically yield similar production 
costs if knowledge of production costs is complete. This 
assumes that the same or an adequate random sample will 
be drawn from a given population, that valuations will be 
made on a similar basis, and that the allocation of joint 
input costs will be accurate. 

In Ohio as in other states there exist separate and 
distinct users of milk production cost information. Major 
users include: market administrators and policy groups, 
extension specialists, research workers, individual farm 
operators, and other interested persons; also data is 
needed for budgetary analysis. To accomplish a complete 
and effective job cost of production, figures need to be 
determined which are particularly adapted to each need. 
The money and time available for making cost studies is 
limited; thus some method must be selected which will 
furnish the users with some satisfactory information. 

1. It is suggested that the enterprise approach em- 
ploying a survey interview be used if only limited funds 
are available. Representative cost information can be 
derived from a large number of farms with a moderate 
expenditure of money and time. Generally, average costs 
are derived which are helpful to all users, but for some 
purposes, such as determining optimum combinations of 
inputs, other information is desirable. 

2. If more funds and time are available additional 
needed information can be furnished by employing other 
methods of attack. Where farm account records on spe- 
cialized dairy farms are available, they can be used to 
compute costs by the farm approach. By doing this, actual 
change in farm condition is reflected for the entire farm 
unit each year. 

Considering the strength and weaknesses of the differ - 
ent approaches to dairy cost determinations, it appears 
that some combination of methods can most effectively 
serve users of cost information. A combination of methods 
is suggested to compute accurately the annual cost of 
producing milk. A representative cost can be computed 
periodically by the enterprise survey method. The costs 
for the intervening years can be computed by applying the 
yearly variation to this base as determined each year 
from the farm basis employing farm account records. In 
this manner actual changes in physical as well as monitary 
farm conditions would be reflected. 

If the farm account records are to be used for com- 
puting production costs or as a source of budgetary in- 
formation, more physical input-output data should be 
collected and summarized. As currently summarized, 
Ohio account records are not adequate for cost determina- 
tions as such, but it is felt that with some additional 
information these records can be used effectively as a 
source of data. The lack of current accurate input-output 
data for both physical and monitary costs is the major 
limitation of budgetary analysis. Some of this needed data. 
(physical and monitary input-output data) can be obtained 





from these farm account records or another somewhat 
more selective group of farms. 

3. If more funds are available for cost study purposes 
a cost route or some modification of it for farm and 
enterprise analysis is suggested. Methods of acquiring 
information by the cost route can be somewhat more 
simplified than those used in the past, and it is possible 
that a larger group of farms could be included. Manage- 
ment practices and other variables which greatly affect 
farm cost can be accurately analyzed by this means, and 
accurate physical input-output data can be secured from 
individual farm units. 

4. Cost information can be presented, and it is useful 
in other forms than have been used in the past. Variable 
and fixed costs provide a more complete knowledge and 
understanding of the effects that changes in farm produc- 
tion conditions will have on the position of the producer 
and the quantity and quality of product available to the 
consumer. However, some deviation from the customary 
economic definition of variable and fixed cost is suggested 
for consideration. The costs or expenses a farmer must 
meet in the short run, (one year was used for dairy in the 
present study) include some charges usually considered 
as fixed charges such as taxes, insurance, interest paid 
out, and minimum cash wages for the farm family. These 
costs plus current operating expenses are considered as 
necessary by many farm operators, and they will continue 
production as long as these are met unless some vital 
resource is depleted and cannot be replaced. 

Other means of presentation include the ogive curve 
which illustrates the quantity of milk produced below 
given cost and planning cost curves. Ogives are helpful 
to regulatory and policy groups because they can be used 
to determine the effect of some regulation and price 
changes on the volume of product forthcoming. The 
planning curves are beneficial to research and extension 
workers and to farm operators in illustrating optimum 
levels of production and combinations of other variables 
for planning the most efficient production. 

Microfilm $2.50; Xerox $7.60. 163 pages. 
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ECONOMIC OPTIMA IN FRESHENING DAIRY COWS 
IN NORTHEASTERN ILLINOIS 


(L. C. Card No. Mic 60-246) 


Kenneth Ray Tefertiller, Ph.D. 
University of Illinois, 1959 


Optimal freshening programs were estimated for dairy 
herds under stated conditions in production and marketing 
in Illinois State Economic Areas 2 and C. Combinations 
of freshening dates that maximized annual income were 
estimated by linear programming. A process was con- 
structed to yield output and requirements in restrictive 
resources for a cow freshening in each of the twelve 
months. 

The review of literature suggested as optimal a fall 
freshening program. Fall freshening was found to be the 
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optimal freshening program when labor available to the 
dairy herd was limited during the busy seasons. This 
situation might be applicable to a farm on which other 
enterprises demand from a limited labor supply a great 
deal of labor during the spring and summer months. On 
the other hand, spring freshening was found to be the 
optimal program when sufficient labor was available to 
the dairy herd during the busy seasons. This situation 
could fit a dairy farm that has sufficient family labor or 

a farm in which other enterprises were of minor impor- 
tance and did not complete seriously with the dairy enter- 
prise for labor during the usually busy season of the year. 

The optimal freshening program remained unchanged 
over considerable variation in the price of hired labor. 
Also, the optimal solution was stable with respect to a 
change in the price ratios of the twelve freshening activi- 
ties when labor available to the dairy herd was limited 
during the busy seasons. However, the optimal freshening 
program was sensitive to a new set of these activity prices 
when labor was hired without limit. The new set of ac- 
tivity prices favored fall freshening and the previously 
optimal spring freshening program shifted to an optimal 
program including some fall fresheners. 

Some changes in the freshening program resulted in 
only small changes in income. Therefore, it is possible 
that the freshening program should be adjusted to other 
major enterprises on the farm. For example, the freshen- 
ing program might be adjusted to the remaining family 
labor after an optimal program is determined for other 
enterprises on the farm. The relatively slight difference 
between incomes yielded by optimal and second best 
freshening program might be more than offset by an 
increase in income from changing other enterprises. 

Although changes in the freshening program resulted 
in only relatively small changes in income, a general shift 
in the freshening program has important market implica- 
tions. For instance, if most of the dairy farmers were to 
change to a freshening program that shifted the seasonal 
distribution of milk sales, the highest price premium 
might be paid in what now are months of relatively large 
milk sales and lowest price premiums paid in what now 
are months of relatively low milk sales. 

Microfilm $2.50; Xerox $7.40. 159 pages. 


ECONOMIC ASPECTS OF BRUISING IN THE 
APPLE-PROCESSING INDUSTRY, 
ADAMS COUNTY, PENNSYLVANIA, 1956-1958. 


(L. C. Card No. Mic 59-6803) 


Emil Boyd Wennergren, Ph.D. 
The Pennsylvania State University, 1959 


Apples used in processing incur bruises in movement 
from the orchard through the processing plant. If not 
removed, some of the bruising may be detrimental to the 
final product. Not all of the bruising is meaningful. 
Tolerance specifications for quality and the cooking proc- 
ess permit the use of some bruises. Removal of meaning- 
ful bruises results in additional costs. These costs are 
incurred initially by the processor, but the final distribu- 
tion of these costs may rest with either processors, 
growers, or consumers. Benefits resulting from reduced 








bruising may be distributed in a similar manner. Certain 
information regarding bruising is important to grower and 
processor decisions to reduce bruising. 

The purpose of this study was: 

1. To determine the magnitude of bruising occurring 
in movement of apples from the orchard through the 
processing plant. 

2. To investigate the factors related to the amount of 
total and meaningful bruising. 

The data were obtained in Adams County, Pennsyl- 
vania, during the 1956, 1957, and 1958 crop seasons. 

Total bruising was measured by: (1) total number of 
bruises per apple, and (2) the per cent bruised flesh was 
of total apple weight. All apples were peeled before 
measurements were taken. 

Factors investigated which were related to the amount 
of total bruising were: (1) characteristics of the apple, 
e.g., maturity, size, and variety, and (2) characteristics 
of the handling process, e.g., location, sizing grader, type 
of picking bag, and grower differences. 

Factors related to the amount of meaningful bruising 
were investigated by a controlled experiment utilizing 
plant trimmers. The size, number, and age of the bruise 
were experimentally controlled. Trimmers from a plant 
making apple slices and from a plant making apple sauce 
were used to trim those bruises they considered to be 
detrimental to the final product. The bruises remc-ed 
were defined as meaningful. The experiment was repli- 
cated for York and Golden Delicious varieties. 

Findings of the study: 

1. Bruised flesh represented 2.79 per cent of the 
total apple weight. 

2. The labor and material cost of bruising was greater 
in the production of apple slices than in producing apple 
sauce. Labor was the most important cost. 

3. The maturity, size, and variety of apple contributed 
significantly to the amount of total bruising. 

4. Significant differences were found in the amount of 
bruising occurring at various locations. Each location 
contributed statistically significant amounts of bruising. 
Plant locations contributed the greatest amount and most 
severe bruising. 

5. Significant differences were found in the amount of 
bruising inflicted by different growers. These differences 
were at low levels of total bruising. 

6. The use of a sizing grader increased the number of 
bruises by 84 per cent. 

7. More bruises occurred in the use of the canvas 
picking bag than in the use of a rigid side container. The 
importance of the bag depended on the way the individual 
picker used it. 

8. Trimmers removed 69 per cent of the bruises in 
slice production and 21 per cent in sauce production. 

9. A larger percentage of bruises was removed as the 
age of the bruise increased in the production of both 
products. However, trimmers removed 63.4 per cent of 
bruises less than one hour old in slice production and 
13.8 per cent in sauce production. 

10. A greater percentage of bruises was removed from 
York than from Golden Delicious in the production of both 
products. 

11. Significant differences were found in the amount of 
bruising removed by individual trimmers. 

This study suggests that remedial action by processors 
is probably more feasible than remedial action by growers. 
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Further inquiry should be directed toward the technical 
relationship of bruising and the quality of the final proc- 
essed product. Microfilm $2.50; Xerox $7.80. 167 pages. 


ESTIMATES OF INCOME ELASTICITY 
FROM CONSUMER PANEL DATA 


(L. C. Card No. Mic 59-5604) 


Jerry Glenn West, Ph.D. 
Michigan State University, 1958 


Major Professor: Lawrence Witt 


This study was designed to measure the changes in 
expenditure for food at home which resulted with in- 
creases in income. The data were provided by the Michi- 
gan State University consumer panel. Actual changes in 
expenditure and income were used as contrasted to the 
usual methods which involve the assumption that differ- 
ences in consumption between income groups represent 
the change that would actually occur as incomes are 
increased. 

The panel families were divided into income groups, 
using both family and per capita income as the criteria 
for placing families in income groups. Annual family 
expenditure and per meal expenditure were used as the 
measures of food consumption and were compared with 
family income and per capita income. Income elasticities 
were computed for total food and seven major food groups. 

Estimates of income elasticities were derived by 
dividing the percentage change in expenditure by the per- 
centage change in income. The percentage change in 
expenditure was obtained by dividing the average change 
in expenditure during 1951-1955 by the average expendi- 
ture of all families in the income group during the years 
1951, 1952, 1953, and 1954. The percentage change in 
income was obtained in the same manner. 

The income elasticities derived for total food on a per 
capita basis were .28 for families receiving less than 
$1100 per capita income, .18 for those with per capita 
income of $1100-1900, and .09 for families receiving more 
than $1900. An even greater difference between income 
groups was obtained when family income and expenditure 
were used. The estimates obtained were .26, .10, and 
-.02 for the lower, middle, and upper family income 
groups, respectively. ; 

Results from this analysis provide income elasticities 
which are lower than estimates from cross-sectional data. 
The actual changes in the lower income groups were 
approximately the same as obtained from time series 
data. Part of the difference between the estimates in this 
study and estimates from cross-sectional data may be 
attributed to lags in expenditure changes that are included 
in estimates from cross-sectional data but not in the esti- 
mates obtained here. This was further verified by the 
comparison of the actual changes in food expenditure with 
differences between income groups at a point in time. 

Estimates of income elasticity were obtained for the 
following food groups: dairy products; fats and oils; 
fruit; vegetables; meat; bakery and cereal products; and 
sugar, sweets, and candy. The same procedure was used 
to estimate the elasticities for the food groups as was used 





for total food. The results indicated that vegetables, and 
fats and oils are food groups with low or negative income 
elasticities. Dairy products and meat evidenced small but 
positive income elasticities. The elasticities obtained for 
fruit; bakery and cereal products; and sugar, sweets, and 
candy were relatively high compared with elasticities for 
the other food groups. 

An examination of changes in expenditure by individual 
families indicated that factors other than income were 
also important. In one phase of the analysis, per capita 
measures of income and expenditure were used to elimi- 
nate the effect of differences due to family size. Ex- 
penditure for meals away from home and experience of 
the homemaker were found to be important but the effects 
of these variables were not eliminated by the procedures 
used in this study. Other factors such as changes in 
age -distribution, holdings of liquid assets, debt position, 
relative prices of food items, and occupation of the home- 
maker should also be considered in future attempts to 
measure income elasticities. This is also true of efforts 
to use estimates of income elasticities to forecast the 
changes in food consumption with changes in income. 

Microfilm $2.50; Xerox $6.40. 131 pages. 


INVESTIGATIONS OF PHOSPHATE REACTION 
PRODUCTS IN ACID SOILS BY THE 
APPLICATION OF SOLUBILITY CRITERIA 


(L. C. Card No. Mic 60-294) 


Billy Clinard Wright, Ph.D. 
Cornell University, 1959 


A study of the phosphate reaction products in soils was 
made by the application of solubility criteria in an attempt 
to determine whether the concentration of phosphate in 
the soil solution is governed by adsorbed phosphate or by 
the solubility of some crystalline phosphate mineral. 

Accordingly, 34 soils, to which no phosphate fertilizer 
had been applied for at least 5 years prior to sampling, 
were collected from long-time phosphate experiments in 
6 eastern states. Soil samples were also taken from the 
untreated plots in each of these locations. 

In order to determine the constancy of the variscite 
solubility product in the soil solution upon depletion of 
soil phosphorus, 8 of these soils were subjected to 5 
successive extractions with 200 ml. of 0.01 M CaCl. using 
1:100 soil-solution ratio. Although the variscite pKsp 
(pAl+2pOH + pH; PO, ) values ranged from 29.5 to 31.3, 
the pKsp value for any given soil remained constant dur- 
ing the five successive extractions despite the removal of 
large amounts of phosphate. Although it was shown that 
constant concentrations of Al**, H*, and H,PO,~™ on the 
surface of clay particles could lead to a constant product 
for (Alt? )(OH-)(H2PO,~) in solution, the experimental 
values for (pH-1/3pAl) were not constant indicating that 
the constancy of the variscite pK,, values cannot be 
attributed to adsorbed ions. The variscite pK,, values 
below 30.5 (the correct value for variscite) could be 
explained by the presence in the soil of a phosphate 
mineral with very small particle size. By assuming that 
the solid phase resulting from the substitution of Fe + for 
Alt’ in the variscite lattice may be regarded as an ideal 
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solid solution of variscite and strengite, the activity of 
variscite in an aqueous solution in equilibrium with this 
solid phase was shown to be equal to a, = Ksp, X,, in 
which Ksp,, is the solubility product of pure variscite and 
X, is the mole fraction of variscite in the phosphate 
mineral (barandite). Thus substitution of Fe for Al in the 
variscite lattice should result in a higher value for the 
PK,;, value of variscite. Moreover, the pK,, for any 
member of the variscite-barandite-strengite isomorphous 
series was shown to be equal to, Ksp = [(Al** )X, + 
(Fe*’ )X,] (OH~)?(H,PO,~), in which X, and X, are the 
mole fractions of variscite and strengite, respectively, in 
the phosphate mineral, and the parentheses refer to ionic 
activities in solution. It was concluded that the solubility 
of phosphorus in these soils was controlled by some 
crystalline phosphate mineral of the variscite-barandite- 
strengite isomorphous series. 

Thirty-four soil samples were subjected to an extrac- 
tion procedure which consisted of a first extraction for 
24 hours with 0.01 M CaCl,, a second extraction for 72 
hours with 0.01 M CaCl,, and a third extraction for 72 
hours with 0.01 M CaCl, which was also 0.001 N with 
respect to HCl. The average pK,, values for the fer- 
tilized and unfertilized soils in the second extracts were 
30.3 and 30.9, respectively, but in most instances the 
variscite pKsp value increased significantly in the third 
extracts. Again, the variation in the variscite pKsp values 
could be explained by postulating a variation in particle 
size, or the substitution of Fe for Al in the variscite lat- 
tice. It was also shown how coexistence of Al(OH),, 
(Fe(OH)s and Fe(OH)2H2PO, could also lead to pKsp of 
30.3 for variscite and, likewise, how the presence of 
Al(OH);, Fe(OH);, and Al(OH), H, PO, could lead to PK <p 
of 33.7 for strengite. 

The pK sp value of strengite was also determined in 
the acidified 0.01 M CaCl, extracts of 22 soils. These 
data showed that variscite and strengite may have co- 
existed in Greenville f.s.l. and Mardin si.l. The strengite 
PK, values of the remaining soils were higher than that 
for pure strengite probably owing to substitution of Al for 
Fe in the strengite lattice. 

The results of partial fractionation of the inorganic 
soil phosphorus revealed that the native phosphorus of 
most soils was present in the form of iron phosphate. 

The applied fertilizer phosphate had been also converted 
to iron phosphate in all soils except Greenville and Mardin 
in which the fertilizer phosphate had been converted 
almost entirely into aluminum phosphate. These findings 
would support the conclusion that variscite and strengite 
may have coexisted in these two soils and that iron- 
substituted variscite (barandite-like) may have been 
present in most of these soils. 

The ion product of variscite was also determined after 
adding crystalline variscite to two soils and subjecting 
them to the general extraction procedure. This treatment 
decreased the variscite pK,, to the expected value for one 
soil but failed to affect the variscite pK ,,, value for the 
other soil. The pK sp value for pure variscite in acidified 
0.01 M CaCl, was found to be greater than 30.5 probably 
because equilibrium had not been attained. 

It may be concluded from these studies that some 
crystalline phosphate mineral, presumably a member of 
the variscite-barandite-strengite isomorphous series, 
governed the concentration of phosphate in the soil solution 
of these soils. Microfilm $2.50; Xerox $5.20. 101 pages. 
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STUDIES OF IN VITRO TECHNIQUES AND 
THE EFFECTS OF DIET UPON THE 
PRODUCTION AND RECYCLING OF 

RUMEN VOLATILE FATTY ACIDS 


(L. C. Card No. Mic 59-6836) 


William Hedrick Brown, Ph.D. 
University of Maryland, 1959 


Supervisor: Professor E. C, Leffel 


Comparisons of the metabolic behavior (with respect 
to the dissimilation of radioactive glucose into volatile 
fatty acids, VFA) of washed cell suspensions (WCS) of 
bacteria from rumen fluid and short term incubations of 
whole rumen fluid in vitro were conducted. Lambs were 
divided into two groups and each received a diet which 
was reported to cause feedlot bloat in steers; one group 
also received penicillin in the diet. 

The validity of short term rumen fluid incubations to 


_ study in vitro rumen metabolism has been established in 


this study, as well as in concurrent work elsewhere. The 
short term incubation avoids many of the cumbersome 
artificialities of the WCS and there is evidence that with 
very accurate techniques incubations of less than one 
hour’s duration may prove most fruitful. It was shown 
that during the short term in vitro incubation of rumen 
fluid that the distribution of activity from the dissimilation 
of radioactive glucose and the production of VFA reflected 
the distributions of VFA in the rumen fluid. 

From this study it can be concluded that the rates of 
production of the major VFA in the rumen are propor- 
tional to their molar distributions and hence to their rates 
of absorption from the rumen. The possibility of penicil- 
lin preventing bloat by suppressing general bacterial 
metabolism, as measured by the rates of VFA production 
in the rumen, can be ruled out. 

Ewes were fed diets containing concentrates and 
roughage in the ratios of 4:1 and 1:4. The high roughage 
diet resulted in a preponderance of acetate in the rumen 
while the high concentrate diet resulted in a depression 
in the molar ratio of acetate with a reciprocal increase 
in propionate. The rumen fluid from the high concentrate 
fed animals supported approximately twice as much in 
vitro recycling of radioactive acetate, propionate and 
butyrate as did the rumen fluid from the animals receiving 
the high roughage diet. Previous short term incubations 
of rumen fluid with radioactive butyrate and acetate had 
indicated much higher rates of recycling between acetate 
and butyrate than were found in this more detailed study. 

It was shown that acetate and butyrate were more 
actively recycled than propionate and that most of the 
recycling existed between acetate and butyrate. These 
acids contribute to valerate and higher acids in the rumen, 
however, data obtained in this study indicate that the 
recycling was not of sufficient magnitude to significantly 
alter the molar ratios of the VFA in the rumen. 

Microfilm $2.50; Xerox $6.20. 128 pages. 
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EFFECT OF FEEDING GROUND HAY AND 
HEATED GRAINS ALONE AND IN VARIOUS 
COMBINATIONS TO COWS UPON RUMEN 
ORGANIC ACIDS AND FAT CONTENT OF MILK 


(L. C. Card No. Mic 59-6848) 


William Linwood Ensor, Ph.D. 
University of Maryland, 1959 


Supervisor: Professor J. C, Shaw 


A series of feeding trials were conducted to establish 
the effect of feeding pelleted hay and heated grains alone 
and in various combinations to cows upon the rumen 
organic acids and the fat content of milk. Rumen samples 
were obtained from the cows by using a Colorado rumen 
tube. 

The feeding of diets consisting solely of flaked corn, 
flaked barley or flaked oats resulted in the production of 
approximately equal proportions of ruminal acetate and 
propionate, however the proportion of ruminal butyrate 
was approximately the same as values obtained from 
normal hay-grain diets. 

Feeding linseed oil meal or cottonseed oil meal as the 
sole diet did not result in as great a decrease in the pro- 
portions of ruminal acetate or increase in ruminal propi- 
onate as the feeding of flaked corn alone. The feeding of 
cottonseed oil meal resulted in a larger proportion of 
ruminal butyrate than the feeding of linseed oil meal. 

A diet of flaked corn plus long alfalfa hay did not result 
in any marked change in the ruminal VFA, except when the 
daily intake of hay was reduced. Diets of alfalfa hay and 
flaked corn in the ratio of 1:3 resulted in a 13% decrease 
in the milk fat test. 

A diet of 6 lb. of alfalfa hay plus dry-heated (puffed) 
corn did not result in any appreciable changes in the 
ruminal VFA or the milk fat test, however a diet of 6 lb. 
of alfalfa hay plus steam-heated (275° F.) corn resulted in 
a marked decrease in the proportion of ruminal acetate 
with an increase in the proportion of ruminal propionate. 
A concurrent decrease (60%) was observed in the milk fat 
test. 

There was no definite effect of heated or non-heated 
alfalfa pellets on the proportions of ruminal VFA as com- 
pared to the values obtained from feeding long alfalfa hay, 
however the concentration of ruminal VFA was increased 
when feeding pelleted alfalfa hay as compared to the con- 
centration of VFA when feeding long alfalfa hay. 

The addition of ground corn (4 lb.) to the diet of 
alfalfa pellets resulted in a decrease in the proportion 
of ruminal acetate and an increase in the proportion of 
ruminal propionate. A sharp decrease in the milk fat 
percentage was also obtained when feeding this diet. The 
addition of steam-heated (275° F.) corn (4 lb.) to the diet 
of alfalfa pellets resulted in a greater increase in the 
proportion of ruminal propionate with a concurrent de- 
crease in the milk fat test of greater magnitude than was 
shown for the ground corn-pelleted hay diet. The concen- 
tration of ruminal VFA obtained from feeding the above 
diets was greatly increased. 

A diet of 6 lb. of alfalfa pellets plus flame-rolled 
(400° F.) corn resulted in a decrease in the proportion of 
ruminal acetate and butyrate with an increase in the pro- 
portion of ruminal propionate. A diet of 6 lb. of alfalfa 
pellets and steam.-heated (275° F.) corn resulted in the 





production of ruminal acetate and propionate with a 1:1 
ratio. Both of the above rations produced a large decrease 
in the milk fat percentage. 

An all pelleted diet of ground alfalfa hay plus ground 
corn or flaked corn in the ratio of 1:1 was found to be 
effective in reducing the proportion of ruminal acetate 
and increasing the ruminal propionate. It also decreased 
the milk fat test. 

A high ruminal propionate producing diet was found to 
be effective in decreasing the milk fat percentage im- 
mediately postpartum. 

A diet of alfalfa pellets plus 4 lb. of glucose did not 
produce the marked changes in the ruminal VFA as was 
shown with a diet of alfalfa pellets plus heated corn, nor 
was there any appreciable change produced in the milk 
fat test. Microfilm $2.50; Xerox $4.40. 85 pages. 


ENERGY UTILIZATION AND 
METABOLISM IN THE RUMINANT 


(L. C. Card No. Mic 60-175) 


Henry Werner Essig, Ph.D. 
University of Illinois, 1959 


Growing-fattening lambs were used to determine the 
ratios and levels of volatile fatty acids which would pro- 
mote optimum average daily gain on rations containing no 
roughage. These studies show that specific levels or 
ratios of volatile fatty acids are not critical for production 
of body gain. Using two yearling lambs which had been 
trained to wear a face mask for long periods of time. 
Acetate-1-C** was infused into the jugular vein and the 
half-life of acetate-1-C** in the jugular blood was cal- 
culated to be 0.35 and 0.47 minutes. The rate of disap- 
pearance of acetate in jugular blood was calculated to be 
9.7 and 10.9 millimoles per minute per sheep. Calcula- 
tions also indicate that 39% and 46% of acetate-1-C'* 
which disappeared from the jugular blood was metabolized 
to C’*O,. It was found that 60% of the radioactivity in- 
fused into the sheep was collected in three hours as 
C**O, in expired air. 

Microfilm $2.50; Xerox $6.40. 133 pages. 


STUDIES ON THE METABOLISM AND 
PHYSIOLOGICAL ACTION OF 
DIETHYLSTILBESTROL IN RUMINANTS 


(L. C. Card No. Mic 60-193) 


Frank Crossman Hinds, Ph.D. 
University of Illinois, 1959 


The metabolism and metabolites of tritium-labeled 
diethylstilbestrol were studied in both in vitro and in vivo 
preparations. Studies were also conducted on the influence 
of diethylstilbestrol and progesterone-estradiol implants 
on the weight gain, size of the anterior pituitary, and the 
concentrations of growth hormone, deoxyribonucleic acid 
and ribonucleic acid in the anterior pituitary glands of 
steers. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





2994 AGRICULTURE 





The urinary metabolites of tritium-labeled diethyl- 
stilbestrol excreted by a steer were characterized. The 
ether extract of the steer’s urine was divided into the free 
phenolic and conjugate fractions. The radioactivity in the 
free phenolic fractiorf was shown to be due to diethylstil- 
bestrol by carrier crystallization and paper chromatog- 
raphy. The conjugate fraction was subjected to enzyme 
hydrolysis with beta-glucuronidase. The results indicated 
that the conjugate form of diethylstilbestrol excreted in 
the steer’s urine is the glucuronide. Acid hydrolysis of 
extracted urine indicated that no conjugated forms of 
diethylstilbestrol other than the glucuronide were present 
in the urine. 

The possible salivary recycling of tritium-labeled 
diethylstilbestrol was studied in an anesthetized lamb 
given an intravenous injection of 22 microcuries of tritium- 
labeled diethylstilbestrol. Mixed saliva was collected for 
two hours post-injection. There was no apparent secretion 
of radioactive diethylstilbestrol in the saliva. Approxi- 
mately 30 percent of the administered radioactivity was 
excreted in the urine within 16 hours after the injection. 
Less than two percent was excreted during the subsequent 
24 hours. From 86-99 percent of the radioactivity in the 
urine was found as the glucuronide. 

The possible conjugation of tritium-labeled diethylstil- 
bestrol and deconjugation of the radioactive glucuronide 
incubated in rumen fluid from sheep was studied. There 
appeared to be no conjugation of DES incubated in rumen 
fluid. However, the glucuronide was completely hydrolyzed 
when incubated in rumen fluid. 

Further studies were conducted on the size and growth 
hormone content of the anterior pituitaries of diethylstil- 
bestrol-treated and progesterone-estradiol-treated steers. 
Diethylstilbestrol and progesterone-estradiol-treated 
steers gained faster, had heavier anterior pituitaries, 
both in absolute terms and in relation to body weight than 
control steers. Growth hormone assays of the crude 
anterior pituitary powders indicated no differences in the 
growth hormone activity per unit weight of tissue from 
control, diethylstilbestrol-treated and progesterone- 
estradiol-treated steers. Because the anterior pituitaries 
of diethylstilbestrol-treated and progesterone-estradiol- 
treated steers were larger than those of the controls, they 
contained significantly more total growth hormone activity. 
Growth hormone activity per pound of live weight was also 
greater for the treated than for the control steers. 

Determinations of ribonucleic acid and deoxyribonucleic 
acid per 100 milligrams of lypholized anterior pituitary 
tissue indicated no differences in cell size, cell number, 
or protein synthesis per cell in the anterior pituitaries of 
control, diethylstilbestrol-treated or progesterone- 
estradiol-treated steers. Diethylstilbestrol and proges- 
terone-estradiol both significantly increased the total 
ribonucleic acid and deoxyribonucleic acid per gland, 
indicating greater protein synthesis and more cells in the 
anterior pituitaries of diethylstilbestrol-treated and 
progesterone-estradiol-treated steers. 

Microfilm $2.50; Xerox $6.20. 129 pages. 





THE INFLUENCE OF AGING ON 
CALCIUM METABOLISM IN RATS 


(L. C. Card No. Mic 60-194) 


Robert Hironaka, Ph.D. 
University of Illinois, 1959 


The purpose of these experiments was to determine 
the true absorption, endogenous excretion and biological 
half-life of calcium in mature rats (10-12 months old) and 
in aged rats (22-32 months old). 

A measured dose of calcium-45 was administered by 
stomach tube. Daily separate collections of urine and 
feces were made for 18 days and analyzed for calcium 
and radiocalcium. The specific activities of urinary and 
fecal calcium were calculated and plotted on semi-log 
paper. 

The specific activity of calcium excreted in the urine 
and feces declined at a logarithmic rate after 10 to 12 
days, this length of time being required for all unabsorbed 
calcium-45 to be excreted. The biological half-life of 
absorbed calcium, which was estimated from the rate of 
decline of fecal calcium specific activity in the post- 
absorptive period of calcium-45, was 7.79 and 7.73 days 
for mature and aged rats, respectively. 

Endogenous fecal calcium was estimated by dividing 
the total activity of fecal calcium by the specific activity 
of urinary calcium in the post-absorptive period. Endoge- 
nous fecal calcium in 8 mature rats averaged 11.86 + 2.06 
mg per day, and in 8 aged rats, 15.38 * 1.83 mg per day. 
True absorption of dietary calcium, which was computed 
from calcium balance measurements and endogenous fecal 
calcium, was observed to be 38.0 * 6.2% in mature rats 
and 48.8 + 9.2% in aged rats (p = 0.02). 

Correlation coefficients of 0.88 and 0.34 were found 
between dietary calcium absorption and endogenous cal- 
cium excretion for mature and aged rats, respectively. 

The correlation coefficient between dietary calcium 
absorption and endogenous excretion plus calcium balance 
was found to be 0.97 and 0.93 for mature and aged rats, 
respectively. 

The specific activity of the endogenous fecal calcium 
in the first 11 days was estimated by extrapolating the 
specific activity of the calcium in the feces from the 12th 
to the 18th day. The difference between the total fecal 
calcium-45 and the endogenous fecal calcium-45 during 
the first 11 days was attributed to unabsorbed calcium-45. 
The true absorption of the calcium-45 dose was then 
calculated by subtracting the unabsorbed calcium-45 from 
the dose. Mature rats absorbed 34.1 + 8.9% of the 
calcium-45 dose, while aged rats absorbed 39.6 + 4.5% 
(p >0.05). Microfilm $2.50; Xerox $3.60. 62 pages. 


STUDIES ON NUTRITIONAL 
MUSCULAR DYSTROPHY IN CATTLE 


(L. C. Card No. Mic 60-310) 
Douglas Cecil Maplesden, Ph.D. 
Cornell University, 1959 


Muscular dystrophy in calves has been observed in 
many countries. Numerous reports concerning the 
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occurrence of the disease and of its prevention or cure 
with alpha-tocopherol (vitamin E) have been published. 

A deficiency of tocopherol does not appear to be the 
only dietary factor involved in the etiology of muscular 
dystrophy. In lambs a deficiency of selenium also plays 
a role. In goats, chicks and rats, diseases that can be 
cured or prevented with alpha-tocopherol have been pre- 
vented by feeding selenium. 

Blood samples drawn from cows in a well-fed beef 
herd, over a 520-day experimental period, were analyzed 
for plasma total tocopherols. These results were used 
as criteria for evaluating the findings of experimental and 
field cases of muscular dystrophy. In cows, plasma total 
tocopherol values fluctuated with dietary intake. At low 
levels of tocopherol intake no significant differences of 
plasma total tocopherol values between the three breeds 
sampled were evident; at high levels of tocopherol intake 
significant differences were noted. There was a decrease 
in plasma total tocopherol levels associated with parturi- 
tion. Calves at times had plasma total tocopherol levels 
which were lower than the values encountered in some 
field cases of muscular dystrophy. 

Calves were fed a diet low in tocopherols in order to 
produce muscular dystrophy under controlled conditions. 
Dried brewer’s yeast, alpha-tocopherol, phosphorus, cod 
liver oil and selenium were added as supplements to the 
basal diet. Under the conditions of these experiments and 
at the levels fed, alpha-tocopherol showed a beneficial 
effect in the prevention of muscular dystrophy; dried 
brewer’s yeast, phosphorus and selenium gave no demon- 
strable beneficial effect; cod liver oil was detrimental. 
The basal diet plus cod liver oil and the basal diet plus 
cod liver oil and selenium produced Purkinje fiber de- 
generation in the heart in addition to Zenker’s degeneration 
of the skeletal and tongue muscles. The Purkinje fiber 
degeneration may have been a secondary effect caused by 
low tocopherol and magnesium levels in the blood. The 
fact that selenium did not protect the calves under these 
conditions may have been due to the high level of cod liver 
oil in the diet or the amount of selenium already present 
in the basal diet. 

The importance of environmental, dietary and other 
predisposing factors which are concerned in the etiology 
of muscular dystrophy in calves are discussed. 

Microfilm $2.50; Xerox $8.00. 171 pages. 
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A STUDY OF THE REQUIREMENT OF 
THE CHICK FOR VITAMIN K AND OF FACTORS 
AFFECTING THE REQUIREMENT 


(L. C. Card No. Mic 60-376) 


Talmadge Seab Nelson, Ph.D. 
Cornell University, 1959 


Experiments were conducted on (a) factors affecting 
the vitamin K requirement of the chick, (b) the quantitative 
requirements of the chick for vitamin K,, menadione and 
menadione sodium bisulfite, and (c) the extent that the 
requirement for each of these forms of vitamin K is in- 
ae by including 0.1 per cent sulfaquinoxaline in the 

iet. 

Chicks four to five weeks old at the start of the experi- 





ment were fed a vitamin K-deficient diet composed of 
practical type ingredients. Prolonged blood clotting times 
and hemorrhages were frequently observed. When sulfa- 
quinoxaline was included in the diet the number of hemor- 
rhages was greater, the mortality increased and weight 
gains were reduced. 

The addition of menadione sodium bisulfite to the basal 
diet prevented hemorrhages and resulted in normal blood 
clotting times. Menadione sodium bisulfite completely 
corrected only the prolonged blood clotting times of chicks 
fed diets with sulfaquinoxaline. The incidence of hemor- 
rhages was reduced but not entirely prevented by menadi- 
one sodium bisulfite. Increased levels of all vitamins, of 
folic acid aline, or of menadione sodium bisulfite did not 
completely overcome the growth depressing effect of 
sulfaquinoxaline. 

Supplementing the basal diet with arsanilic acid, 
aureomycin and nicarbazin, a combination of these sub- 
stances and arsonic acid caused slightly prolonged blood 
clotting times which occurred after the chicks had been 
on experiment for two to three weeks and which lasted for 
only a short time. Chicks fed the basal diet containing 
the drugs and menadione sodium bisulfite had normal 
blood clotting times. 

Infectious bronchitis increased the blood clotting times 
of chicks fed the vitamin K-deficient diet. This effect 
was of short duration and was prevented by adequate 
vitamin K. 

Eight experiments were conducted to determine the 
quantitative vitamin K requirement, day-old chicks were 
fed a purified diet. The average vitamin K, requirement 
of the chick at two and four weeks, respectively, was 
approximately 537 + 75 and 533 + 100 micrograms per 
kilogram of diet. Over a 12 week period the average 
requirement was 515 + 58 micrograms. The requirement 
for menadione at two and four weeks was 530 + 277 and 
446 + 109 micrograms per kilogram of diet and for 
menadione sodium bisulfite 415 + 160 and 381 + 45 
micrograms. 

Expressed on a molar basis the requirement for 
vitamin K, at two and four weeks was 1.19 and 1.18 
micromoles per kilogram, for menadione 3.08 and 2.60 
micromoles, and for menadione sodium bisulfite, 1.26 and 
1.15 micromoles. When compared on a molar basis the 
requirement of the chick for vitamin K, and menadione 
sodium bisulfite were approximately the same. Both 
forms were approximately 2.5 times more active than 
menadione. 

The ceca appear to be unimportant in the synthesis of 
vitamin K, for the chick. No evidence of spontaneous 
recovery from vitamin K deficiency was observed in 
chicks up to 16 weeks of age. 

The response of the chick to purified diets containing 
sulfaquinoxaline was found to vary with age. At two weeks 
vitamin K,, menadione and menadione sodium bisulfite at 
the levels fed were unable to overcome the hypoprothrom- 
binemia induced by this drug. At four weeks both vitamin 
K, and menadione prevented this effect. Menadione 
sodium bisulfite almost, but not completely, prevented 
the hypoprothrombinemia at four weeks. The require- 
ment of the chick for each of these forms of the vitamin 
was increased to a greater degree at two weeks than at 
four weeks. However, the relative response of the chick 
at each of the periods was the same. Rating the response 
of vitamin K, on a molar basis as 100, menadione was 
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only 40 per cent as effective and menadione sodium bisul- 
fite 68 per cent as effective in overcoming the hypopro- 
thrombinemia caused by sulfaquinoxaline. 

Microfilm $2.50; Xerox $4.00. 171 pages. 


THE INFLUENCE OF DIFFERENT NITROGEN 
SOURCES WITH DIFFERENTIAL FAT AND 
DIETHYLSTILBESTROL LEVELS ON FEED 

UTILIZATION AND FATTENING PERFORMANCE 
OF LAMBS 


(L. C. Card No. Mic 59-3980) 


Robert J. Raleigh, Ph.D. 
Utah State University, 1959 


Major Professor: Dr. L. E. Harris 


Seventy-two wether lambs were allotted in a factorial 
trial to compare the effects of four sources of protein, 
three levels of protein, two levels of fat and two levels of 
stilbestrol. 

The protein sources were ammoniated beet pulp, 
cottonseed meal, urea-cane-molasses-phosphoric acid 
supplement and urea-beet-molasses-phosphoric acid 
supplement. There was a 7, 9, and 11 percent level of 
protein, 0.0 and 4.0 percent level of fat, and 0.0 and 1.67 
milligrams per pound of feed level of stilbestrol. The 
entire ration was pelleted. 

The animals were individually penned and fed. Evalua- 
tion measures were body weight gains, feed consumption, 
market and carcass grades, pelt weights, dressing per- 
centage, carcass shrink, nitrogen balance, and digestibility 
of dry matter, nitrogen, and energy. 

The addition of stilbestrol had no significant effect on 
body weight gains, feed consumption, pelt weight, carcass 
shrink, nitrogen digestion or nitrogen balance. Market 
and carcass grade, and dressing percentage were signifi- 
cantly decreased by the addition of stilbestrol, but digesti- 
bility of dry matter and energy were significantly increased 
by stilbestrol administration. 

Protein source had a significant effect on weight gains, 
market grade, pelt weight, dressing percentage and nitro- 
gen digestion. Urea-beet-molasses gave the best results 
in most cases and ammoniated beet pulp gave the poorest 
results in all cases. Urea-cane-molasses and cottonseed 
meal were comparable with respect to weight gains, 
slaughter data, nitrogen digestibility and nitrogen balance, 
but digestibility of dry matter and energy was higher with 
urea-cane-molasses than with cottonseed meal rations. 

The level of protein in the diet significantly increased 
weight gains, nitrogen balance, digestibility of dry matter, 
nitrogen, and energy, but had little effect on slaughter 
data, with the exception of carcass grade, which was 
increased by the higher level of protein. 

The four percent added fat in the rations apparently 
had no effect on the measurements evaluated when con- 
sidered alone, but did enter into several interactions 

involving one or more of the other treatment factors. 

There was a lot of wool eating in the animals with at 
least half of them eating their wool to some extent. This 
wool eating was scattered throughout all the treatments. 

Considerable difficulty was encountered with urinary 












calculi in the lambs. During the time of the balance trials, 
it was observed that several of the lambs were passing a 
lot of mineral material in their urine. Difficulty in 
urination exhibited by straining and “dribbling” was 
prevalent in many of the lambs. Six lambs died during 
the trial and in each case cause of death was diagnosed 
as urinary calculi. Five of the lambs that died were 
receiving stilbestrol. The calculi in the urine of the 
lambs was present in those not receiving stilbestrol as 
well as with those receiving stilbestrol. However, the 
lambs receiving the stilbestrol apparently had more dif- 
ficulty in passing this material. 

As a whole, the lambs did not do as well as was ex- 
pected of them, with very few of them making large enough 
gains to be considered economical. 

It appears as though there were some factor, or 
factors, causing a depravity of the appetite. Since this 
was common to even the 11 percent rations, it cannot be 
attributed to level of protein alone. 

Microfilm $2.50; Xerox $6.00. 123 pages. 


AMINO ACID INTERRELATIONSHIPS IN 
THE CHICK WITH SPECIAL REFERENCE TO 
THE ROLE OF GLYCINE AND ARGININE IN 

ALLEVIATING AMINO ACID TOXICITIES 


(L. C. Card No. Mic 60-235) 


David Clarence Snetsinger, Ph.D. 
University of Illinois, 1959 


The study of amino acid toxicities and interrelation- 
ships in the chick was made using two distinct techniques: 
dietary studies with excesses of single supplemental amino 
acids and experiments using intraperitoneally injected 
crystalline amino acids. 

In the dietary studies a severe growth inhibition due to 
excess supplemental lysine, phenylalanine, or histidine 
was observed. The growth inhibition due to excess supple- 
mental lysine occurred on three different diets. The 
D-isomer of lysine was observed to have only approxi- 
mately 60% of the growth-inhibiting effect of the L-isomer. 
It was shown that on a soybean-cerelose diet supplemented 
with methionine and lysine, a portion of the general growth 
inhibition was due in reality to methionine. 

Two protein supplements, but not a non-specific nitro- 
gen source (glutamic acid), partially overcame the growth 
depression due to excess lysine. Glycine and arginine 
singly and in combination also were shown to partially 
overcome a growth depression due to excess supplemental 
lysine. Arginine, however, did not overcome the lysine 
toxicity to the same extent that was shown for glycine. 
Glycine was demonstrated to have a generalized effect in 
alleviating amino acid toxicities, in that it partially over- 
came the growth inhibition resulting from excesses of 
either supplemental L-histidine HCl or DL-phenylalanine. 

It was demonstrated that the effects of glycine and 
arginine in improving growth on diets supplemented with 
excess lysine were additive. It was assumed that this 
was an indication of independent modes of action of these 
two amino acids in overcoming the lysine toxicity. 

The alleviation of the lysine toxicity by glycine or gly- 
cine plus arginine was shown not to be due to a correction 
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of a simple deficiency of these two amino acids, but to 
depend on some specific function of the glycine and ar- 
ginine molecules. The action of glycine at least was not 
manifested through the reduced absorption of the toxic 
nitrogen compounds, Two compounds, sodium acetate and 
creatine, similar in chemical structure to glycine and 
arginine respectively, were of no beneficial effect in over- 
coming the growth inhibition due to L-lysine. 

A glycine requirement of 1.0% was established on a 
soybean-cerelose diet, whereas the same diet supple- 
mented with 4.0% L-lysine HCl showed a glycine require- 
ment in excess of 3.0%. The experimental results of these 
studies as well as investigations of other poultry nutrition- 
ists suggested a possible correlation between the require- 
ment for glycine and the level of excess essential amino 
acids in the diet. There appeared to be a similar correla- 
tion between the arginine requirement and the quantity of 
excess essential amino acids. The wide variations in the 
glycine and arginine requirements were discussed in the 
light of this correlation. 

High gain to feed ratios were observed on most glycine- 
supplemented rations. This was particularly true when 
the diets supplemented with glycine or glycine plus ar- 
ginine were high in growth-inhibiting levels of single 
supplemental amino acids. The explanation of these high 
gain to feed ratios remains unknown. 

All essential amino acids for the chick when injected 
intraperitoneally were observed to be toxic, as demon- 

_strated by elevated blood ammonia levels and high mor- 
tality. Glycine and arginine when injected at various 
levels and time intervals prior to a lethal dose of an 
amino acid or ammonium sulfate did not decrease percent 
mortality. Glycine, however, did decrease blood ammonia 
levels when injected one hour prior to the injection of 
lysine. Although the injection studies did not bear out the 
results of the dietary studies in showing a direct relation- 
ship between glycine and arginine and the alleviation of a 
toxicity due to excess essential amino acids, they did not 
offer evidence in disagreement with this theory. 
Microfilm $2.50; Xerox $6.20. 127 pages. 


THE EFFECT OF FASTING, PHLORIDZIN, 
INSULIN AND BUTYRATE ON BOVINE ENERGY 
METABOLISM AS RELATED TO KETOSIS. 


(L. C. Card No. Mic 60-237) 


John Reginald Staubus, Ph.D. 
University of Illinois, 1959 


Seven experiments were conducted in an attempt to 
produce both clinical and biochemical symptoms of bovine 
ketosis. The treatments imposed were phloridzin, which 
caused a lowering of the renal threshold for glucose, 
phloridzin plus 800 units of insulin, which depressed the 
total reducing substances (T.R.S.) level in the blood during 
a period of increased glucose demand due to the lowered 
renal threshold, and the infusion of 25 grams per hour of 
butyrate, either by itself or with phloridzin and with 
phloridzin and insulin. All treatments were applied fol- 
lowing periods of fasting which ranged from 24 to 96 hours. 

When phloridzin was infused into the bovine following 
a 48- to 72-hour fast, the “renal threshold” was lowered 





and significant quantities of glucose were voided in the 
urine. However, a glucose stress of this magnitude 

(56.62 gm. 8 hours) was not sufficient to cause clinical 
symptoms of ketosis. Only a moderate fall in blood T.R.S. 
level and a moderate rise in blood and urine ketone levels 
were observed. 

When two intramuscular injections of 400 units of 
insulin were superimposed on phloridzin infusion, the 
blood T.R.S. level rapidly dropped to the ketotic level or 
below. However, no other clinical symptoms of ketosis 
were observed. The blood and urine ketone levels were 
less than with phloridzin alone and less glucose was voided 
in the urine. 

The infusion of butyrate at the rate of 25 grams per 
hour caused a very rapid drop in the T.R.S. level of the 
blood. This drop so nearly paralleled the one observed 
when insulin injections were given that it is suggested 
that the response was mediated by the same mechanism. 
Even at this high level of butyrate infusion, the level of 
ketones found in the blood approach ketotic levels only if 
phloridzin was infused concurrently. This observation 
adds support to the observation and theoretical postulation 
that a glucose stress is a predisposing factor in ketone 
formation. The butyrate concentration in the blood in- 
creased to a peak early in the infusion period, followed by 
a reduction and the establishment of a plateau. This type 
of response indicates an ability of the animal to increase 
its rate of substrate metabolism as the amount of the 
substrate increases and then establish a maximum rate 
which it was able to maintain. Approximately 185 grams 
of butyrate were thus metabolized during an 8-hour period 
without adverse effect upon the animal. 

No clinical symptoms of hypoglycemic shock were 
observed under any of the experimental treatments applied. 

These data indicate that a glucose stress of the magni- 
tude applied in these experiments even when accompanied 
by a reduction of blood T.R.S. and the infusion of ketogenic 
substances, does not cause the appearance of either the 
biochemical or clinical symptoms of ketosis. No evidence 
is available as to the effect of a glucose stress of greater 
magnitude, but it appears that some other stressing 
factor(s). may be necessary to produce the syndrome. 

Microfilm $2.50; Xerox $3.60. 63 pages. 


ROUGHAGE INTAKE AND EFFICIENCY OF 
FEED UTILIZATION IN DAIRY CATTLE 


(L. C. Card No. Mic 60-306) 


John Bruce Stone, Ph.D. 
Cornell University, 1959 


The objectives of this study were to determine (1) the 
variation that exists among cows in their roughage appetite 
and to what extent intake is controlled by body weight, 
milk production and changes in weight; (2) the differences 
among cows in their efficiency of feed utilization. 

The study consisted of the analysis of 12 roughage 
experiments which had been conducted at Cornell from 
1950 to 1958. These experiments included the feed and 
production records of 175 Holstein-Friesian cows for a 
20-week period starting 60 days after calving. Two of the 
experiments were continuous type feeding trials, while 
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the remaining ten were of the switch-over design. The 
roughage treatments included hay and grass silage cut at 
several stages of maturity and harvested in a variety of 
ways. 

Highly significant differences were found among cows 
in their roughage dry matter intake even after adjustment 
had been made for milk production, body weight and daily 
changes in weight. The repeatability of the weekly average 
of roughage dry matter consumption on a within roughage 
treatment period and year basis was found to be of the 
order of 0.70. Cows which were good consumers of one 
roughage were found to be good consumers of other rough- 
ages. Ranking the cows according to roughage dry matter 
consumption showed that three cows out of every four 
which appeared in the top half of one roughage treatment 
would also appear in the top half of a second treatment. 

Efficiency of feed utilization was defined as pounds of 
TDN which are required to produce 100 pounds of FCM. 
For the 175 cows studied, the average efficiency for 20 
weeks, starting 60 days after calving, was a requirement 
of 56.7 pounds of TDN for each 100 pounds of FCM pro- 
duced. The standard deviation of this estimate was 8.2 
pounds and the difference among cows was highly signifi- 
cant. A high correlation was found to exist between 
efficiency and FCM, a low correlation between efficiency 
and TDN intake, and essentially no correlation between 
efficiency and age or efficiency and body weight. 

As cows advance in lactation, at least from 60 to 200 
days (the period for which data was available in this study), 
milk production declines, whereas roughage dry matter 
consumption remains fairly constant. This means that in 
the early stages of lactation, cows are much more effi- 
cient than they are later on in the lactation. 

No difference was found in the efficiency of utilization 
of early-cut roughages as compared to late-cut. As date 
of cutting advanced, roughage intake decreased as also 
does the digestibility. Therefore, the TDN intake is 
significantly (P<0.01) reduced. FCM production is also 
significantly (P<0.01) reduced. However, the rate of 
decline of production is proportioned to the rate of decline 
of TDN intake, so that the efficiency remains unchanged. 

Consistent and highly significant (P<0.01) differences 
were found in favor of grass silage as a roughage source 
as compared to hay. Five pounds less TDN were required 
to produce 100 pounds of FCM when silage was the rough- 
age. It is proposed that the reason for the greater effi- 
ciency of silage is either due to the intake of lactic and 
fatty acids in silage which are absorbed with little or no 
change from the rumen, or else because of a higher pro- 
portion of propionic acid as compared to acetic acid found 
in the rumen of cows in silage diets. Since the heat in- 
crement of propionic acid is much less than for acetic, 
this could explain the higher efficiency of cows receiving 
silage. Microfilm $2.50; Xerox $4.40. 83 pages. 
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TROUT PRODUCTION IN 
FOUR ADIRONDACK LAKES 


(L. C. Card No. Mic 60-295) 


Richard Wallace Hatch, Ph.D. 
Cornell University, 1959 


Four sub-alpine oligotrophic lakes near Old Forge, 
New York, were sampled twice a year from 1955 to 1957 
in a study of productive capacity. Two lakes are shallow 
and unstratified while two regularly stratify. All are 
neutral soft-water lakes with total alkalinities ranging 
from two to ten p.p.m. 

All lakes were reclaimed with rotenone and restocked 
with brook trout, Salvelinus fontinalis (one lake also re- 
ceived rainbow trout, Salmo gairdneri). Trout reared 
from unselected wild eggs and two domestic stocks were 
planted. 

Lakes were sampled in May and October by trap net- 
ting. Stream traps operated during October and November. 
Samples provided data for computation of growth and trout 
captured were tagged for use in population estimation. 
Catch statistics were obtained from angler records which 
are probably at least 95 per cent complete. Analysis of 
sampling procedures indicated that trap nets randomly 
sampled trout more than 6.5 inches long. Stream traps 
randomly sampled only those age groups which were 
sexually mature. May angling catch was free of recruit- 
ment during two years of study and provided an additional 
sample for population estimation. 

Scale studies, used for age determination, indicated 
that formation of false annuli during the first summer of 
life was common in plantings of advanced fry and in native 
trout. Growth rates varied considerably between lakes, 
year classes, and origin of stock. Wild fish ranged from 
7.4 to 10.1 inches and 0.17 to 0.39 pounds in mean length 
and weight respectively at the end of second growing 
season. Domestic stocks varied from 9.1 to 11.5 inches 
and 0.28 to 0.62 pounds at the same age. Rainbow trout 
ranged from 11.7 to 12.5 inches and 0.56 to 0.69 pounds at 
this age. Growth in shallow, unstratified lakes was faster 
than growth in deeper lakes, but growth slowed markedly 
after age II+ in the former waters while slowing was not 
so apparent in the latter waters. 

Population size in each lake was estimated twice a 
year by use of tag recaptures from trap nets, stream 
traps, and angling. Standing crops ranged from 7 to 18 
pounds per acre; values averaged about one third higher 
in 1956 than 1957. This change was primarily due to dif- 
ferences in stocks planted. Angling harvests ranged from 
3.5 to 5.8 pounds per acre during two seasons of study. 

No difference in harvest between years or lakes was 
evident. 

Mortality rates were obtained from estimated spring 
and fall populations while rates of exploitation were esti- 
mated by angler-reported tags. Annual total mortality 
rate in wild stocks after attainment of sexual maturity 
ranged from 0.54 to 0.89 with a mean of 0.64. In domestic 
stocks, total mortality rates for the first year after stock- 
ing ranged from 0.58 to 0.86 with a mean of 0.76. I was 
not possible to measure mortality of domestic stocks over 
an interval comparable to that used for wild stocks be- 
cause of rapid extinction of the former group after age I+ 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 




















eee 











AGRICULTURE 2999 





and incomplete vulnerability of latter group to sampling 
until age I+. Rate of exploitation for wild stock varied 
from 0.15 to 0.30 annually and from 0.20 to 0.43 for 
domestic stock during the first year at large. 

Gross production and natural mortality of biomass 
were computed using exponential growth and mortality 
equations. Net production was computed by subtracting 
computed harvest and natural mortality from computed 
gross production. Trout of age group 0 were not included, 
so estimates do not reflect total productive capacity of 
waters studied. Gross production ranged from 6 to 12 
pounds per acre per year. Values for 1956 were fifty per 
cent higher than in 1957, again due to changes in stocks. 
Differences between years were much greater than differ- 
ences between ponds. Net gains of 0.5 to 4.2 pounds per 
acre (including recruitment) were found in 1956 while net 
losses of 3.4 to 5.8 pounds per acre occurred in 1957. 
Loss of biomass due to weight loss at spawning is unavoid 
able. Recruitment of wild stocks planted as advanced fry 
overcame losses in 1956. Recruitment of naturally 
spawned trout in 1957 was not sufficient to overcome 
losses. 

Results of production computations form the basis of 
recommended management procedures for waters studied. 

Microfilm $3.05; Xerox $10.40. 233 pages. 


SEEDING COATED SEED PELLETS ON 
RANGELANDS OF SOUTHERN IDAHO 


(L. C. Card No. Mic 59-3975) 


Alvin C. Hull, Jr., Ph.D. 
Utah State University, 1959 


Major Professor: Dr. L. A. Stoddart 


Pelleting seed has been proposed as a method to obtain 
uniform distribution and covering of seed and to provide 
conditions favorable for germination and growth of seed- 
lings. Most seed pellets tested for range use have been of 
three types; coated, extruded, and compressed. 

The present study was to determine the effectiveness 
of coated seed pellets when compared with normal seed. 
Coated pellets are made by coating each seed with suc- 
cessive layers of finely powdered material. Two lots of 
crested wheatgrass seed and one lot in intermediate 
wheatgrass seed and two types of coated pellets made 
from these seeds were tested in the laboratory, in the 
greenhouse, and in the field. 

Tests in the germinator and in greenhouse flats showed 
that coating caused little change in seed germination per- 
cent or in the amount of seedling emergence. 

The field phases of the study were at eight locations 
in southern Idaho. Field work was cooperative among the 
Agricultural Research Service, the Bureau of Indian Af- 
fairs, and the Bureau of Land Management. All eight loca- 
tions were within the sagebrush-grass type. Annual 
precipitation varied from 10 to 16 inches and elevation 
ranged from 4,450 to 6,000 feet. Field examination and 
laboratory analysis showed no soil factors which might 
limit the growth of grass. 

Seeding treatments were made on each of three methods 
of seedbed preparation; burned, plowed, and not treated. 
Seedings were made in November, 1954. 





Seed coverage was necessary for good seedling emer- 
gence. Drilling was always better than broadcast seeding. 
In 1956, drilled plots averaged 1.6 plants per square foot 
and 517 pounds of grass per acre. Broadcast plots aver- 
aged .4 plants per square foot and 152 pounds of herbage 
per acre. These were highly significant differences. 

Airplane and hand broadcasting gave similar results. 

The seedbed preparation which killed the most compet- 
ing plants gave the highest seedling survival, the most 
vigorous plants, and the most grass. For example, crested 
wheatgrass drilled at 6 pounds per acre at all eight loca- 
tions averaged 1.4 plants per square foot and 487 pounds 
of grass per acre on plowed plots, 1.4 plants and 390 
pounds on burned plots, and .1 plant and 8 pounds on un- 
treated plots. 

Results from 14,000 acres, adjacent to some of the 
experimental areas, which were seeded by similar meth- 
ods, confirmed results from the experimental areas. 

Pelleted and unpelleted seed gave comparable results. 
But, since pelleting added an additional 90 cents per pound 
of seed and since there was no gain as the result of pel- 
leting, pelleted seed cannot be recommended for seeding 
range lands. Microfilm $2.50; Xerox $5.40. 110 pages. 
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THE EFFECTS OF SOIL CALCIUM, POTASSIUM, 
AND PHOSPHORUS ON PIGMENTATION 
IN BETTER TIMES ROSES. 


(L. C. Card No. Mic 60-134) 


Jan Wallace Abernathie, Ph.D. 
University of Illinois, 1959 


The color of greenhouse grown Better Times roses 
was determined at six different collection dates covering 
all four seasons of the year. The roses were secured 
from controlled nutrition plots having two levels of phos- 
phorus, potassium, and calcium. The effect of these 
specific nutrients on the modification of the flower color 
was therefore determined throughout the year. 

The studies included determination of original color at 
time of cutting as well as changes in color as the cut 
flower aged under refrigerated conditions. Color deter- 
minations for this portion of the work were made with a 
Gardner Automatic Color Difference Meter which meas- 
ured the color on two scales, red to green, and yellow to 
blue. Changes indicated by this method were verified by 
the use of the Beckman Model DU Spectrophotometer and 
the General Electric Spectrophotometer. Thus, not only 
the effect of the nutrients and the season of bloom on the 
original rose color were determined, but also the effects 
of these factors on the color changes with ageing. 

Efforts were also made to determine the specific pig- 
ments responsible for the flower color. Separation was 
done by means of paper chromatography and verification 
made by spectrophotometric methods. 

It was shown that high levels of phosphorus in the soil 
were associated with roses having a less red and more 
blue color than those produced under low levels of phos- 
phorus. High levels of potassium in the soil reduced the 
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amount of red and increased the amount of blue. Calcium 
had no effect on the original flower color. 

It was found that those roses having the most red color 
and the least blue color when cut, still had the most red 
and the least blue after as much as eighteen days in re- 
frigeration. Under all circumstances, however, storage 
of the blooms was associated with a reduction in the red 
color and an increase in the blue. 

Low levels of potassium and phosphorus and high levels 
of calcium retarded the disappearance of the red color and 
the appearance of the blue. 

Roses cut during the summer months were redder than 
those cut during the other seasons of the year. Cooling 
the greenhouse enough to reduce the peak temperatures 
during the summer by ten to fifteen degrees F. was suf- 
ficient to reduce the amount of red and increase the amount 
of blue color in the roses cut. 

The pigments found to be responsible included antho- 
cyanins and anthoxanthins together with some unidentified 
materials. There was also abundant evidence that the 
color was altered by the presence of such materials as 
tannins. 

Since red roses having the least blue color and the 
most red color have greatest market acceptability, it is 
recommended that rosé plants be grown in uncooled green- 
houses at low levels of phosphorus and potassium and high 
levels of calcium unless these nutrient levels had a very 
adverse effect on flower production. 

Microfilm $2.50; Xerox $5.80. 120 pages. 


ENVIRONMENTAL AND EDAPHIC FACTORS 
AFFECTING THE SPRING SEEDING 
OF ALFALFA IN OATS 


(L. C. Card No. Mic 59-6842) 


Neri Anthony Clark, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. A. Morris Decker, Jr. 


Experiments were conducted at the University of 
Maryland Plant Research Farm, Fairland, Maryland, 
throughout the growing seasons of 1955, 1956, and 1957 
to determine the effects of temperature, soil moisture, 
and light intensity upon the seedling establishment of al- 
falfa (Medicago sativa L.) as influenced by several seeding 
rates of a spring oat (Avena sativa L.) companion crop. 

During the seedling development of the alfalfa until the 
time of oat harvest temperature differences were noted 
under the various treatments, however, no measurable 
differential temperature responses were observed in the 
plants. 

The higher rates of oats caused a greater reduction in 
the soil moisture than the lower rates at the 4-inch depth 
as early as May 15. Under some conditions the same 
effects were noted at the 16-inch depth by this date. 

Soil moisture appeared to be correlated with plant 
numbers and stage of growth of the species rather than 
with dry matter yields. 

While spring rains replenished the soil moisture to 
field capacity in the first two years of these experiments, 
in 1957 the previous crop and the time of plowing was 














suspected of having influenced the soil moisture at lower 
depths causing the newly seeded crops to suffer when pre- 
cipitation remained inadequate throughout the growing 
season. 

Soil moisture and light intensity under the plant cano- 
pies were both rapidly reduced by vigorous plant growth 
in May and June, but the effect of growth on light intensity 
was observed slightly before the reduction in soil moisture 
was noted. 

At certain periods of vegetative growth light appeared 
to be more limiting than soil moisture as plants exposed 
to full sunlight made substantial growth while plants re- 
stricted from light made little or no growth even though 
they were under the same or higher soil moisture con- 
ditions. 

Although oats were sown at widely different rates, 
heavier tillering in the more thinly seeded plots tended to 
bring the stand closer to uniformity in tiller numbers and 
plant weights. 

Between the July harvest when the oats were removed 
and fall when the plants became dormant, the alfalfa stands 
underwent an “equalizing” which resulted in an October 
harvest with no statistically significant yield differences, 
and an almost identical plant count and root development 
irrespective of the previous companion crop treatment. 

The second year harvests from the 1955 and 1957 
seedings contained significantly higher weed populations 
in the plots where a companion crop had been present in 
the previous year compared with the no-companion crop 
plots. 

This study showed that the use of a spring grain com- 
panion crop is justified if the grain is needed and can be 
produced economically or if the land is subject to soil 
erosion. A companion crop may also be worthwhile if 
ample soil moisture is expected to be available while the 
grain is maturing, but would be limited later in the season 
when weeds are more competitive. 

The meter used for light sampling in 1955 and 1956 
was equipped with a single target cell mounted on a 12- 
foot wand. This instrument proved to be unsatisfactory 
due to the large sampling error and length of time involved 
in collecting and analyzing the data. In 1957 a new instru- 
ment consisting of 14 small photoelectric cells mounted at 
1-foot intervals on 2 aluminum pipe wands was used for 
sampling light intensity. Readings of the multiple cell 
unit were made with a portable potentiometer. This 
method proved to be superior to that used in the two pre- 
vious years. Microfilm $2.50; Xerox $6.00. 121 pages. 


THE EFFECT OF SYNTHETIC 
SOIL-AGGREGATING CHEMICALS ON 
SOME PHYSICAL AND BIOLOGICAL 

PROPERTIES OF CERTAIN OHIO SOILS 


(L. C. Card No. Mic 59-6631) 


Jack Donovan DeMent, Ph.D. 
The Ohio State University, 1954 


Introduction 


The introduction of chemicals which are capable of 
bringing about significant changes in soil structure without 
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contributing directly to the fertility of the soil is of great 
practical value to the soil scientist. The importance of 
soil structure has long been recognized in crop production. 
Structure not only plays an important role in the growth of 
higher plants, but also is important in its effect on the 
behavior of the desirable microflora normally found in 
arable soils. Such phenomena as organic matter decom- 
position, nitrification, and synthetic nitrogen fixation are 
vital processes in soil fertility and management. It is 
desirable to determine the effect of such chemicals on 
structural changes, and in turn, the effect of structural 
changes on these processes in order to evaluate the use- 
fulness of the chemical. Furthermore, it is important to 
determine the most economical way in which such chemi- 
cals may be used in improving crop yields. 


Chemicals 


A list of the chemicals used in the study and the method 
of their incorporation follows. 

1. The calcium salt of vinyl acetate maleic acid 
copolymer (VAMA) was applied in both the liquid and 
solid form. This chemical has a molecular weight of 
approximately 200,000. 

2. Hydrolyzed polyacryla nitrile (HPAN) has a molecu- 
lar weight of approximately 70,000 to 80,000. It was 
applied both as a liquid containing 4.9 per cent active 
chemical by weight and as a powder which was 100 per 
cent active chemical. 

3. Isobutyl maleic acid copolymer was supplied both 
as a 11.6 per cent active solution and as a powder. The 
molecular weight of this compound was not determined. 

4. Carboxymethylcellulose (CMC 120-H) was a cellu- 
lose derivative having 1.2 carboxymethyl] substitute groups 
per anhydroglucose unit. The compound was a high vis- 
cosity compound and was applied both in the powdered and 
liquid form. 


Procedure and Results 


The effect of synthetic soil-aggregating chemicals on 
rates of soil nitrification, ammonification, symbiotic 
nitrogen fixation, and carbon dioxide evolution was deter - 
mined on three Ohio soils. The soils used were (1) Miami 
silt loam, a medium textured low organic matter content 
soil having a naturally low level of aggregation; (2) Brook- 
ston silty clay loam having a somewhat higher level of 
organic matter and a somewhat higher natural state of 
aggregation than the Miami; and (3) Paulding clay from 
the lake plain region of northwestern Ohio. This is a fine 
textured soil having a very low natural state of aggrega- 
tion, 

The effect of synthetic soil-aggregating chemicals on 
the activity of the symbiotic nitrogen-fixing organisms 
was determined in a greenhouse study. Three levels of 
IBMA were mixed with the soil, which was then sown to 
red clover. The data are shown in Table I. There was no 
significant difference either in yield or in the percentage 
of nitrogen among any of the treatments at the end of the 
first harvest period of 40 days on any soil except the 
Paulding clay. All three of the soils had a good struc- 
tural condition at the beginning of the experiment, but it 
was obvious that there was a deterioration in structure of 
the untreated soils during the course of the experiment. 
Apparently this breakdown in structure was not sufficiently 





Table I. 


The effect of IBMA on soil aggregation and yield 
and nitrogen content of red clover. (Greenhouse study). 








First Crop Second Crop 
Treatment wee Com Yield | Per Cent Per Cent Yield | Per Cent 
Particles /Pot N Particles /Pot N 
| >0.25 mm.|® ; >0.25 mm. | 8° *° 





Brookston Silty Clay Loam 











0.1% IBMA 86.1 10.72 2.42 89.2 7.81 2.46 
0.025% IBMA 68.5 12.84 2.33 65.4 4.19 2.72 
Check (No Chemical) 30.4 9.44 2.31 25.0 2.60 2.31 
L.S.D. (0.05 level) N. S. N. S. 2.54 0.12 
Miami Silt Loam 
0.1% IBMA 86.7 30.23 2.44 85.0 7.04 2.43 
0.025% IBMA 75.1 27.96 2.41 74.1 9.83 2.49 
Check (No Chemical) 18.0 25.30 2.39 16.9 2.69 2.32 
L.S.D. (0.05 level) N. S. N. S. 3.51 0.09 





~ 


aulding Clay 
0.1% IBMA 88.3 15.92 2.42 88.3 10.94 2.51 























0.025% IBMA 81.9 18.88 2.47 78.5 7.62 2.45 
Check (No Chemical) 28.8 10.12 2.39 27.9 3.96 2.31 
L.S.D. (0.05 level) 4.07 N. S. 3.01 0.08 





rapid to affect adversely the nitrogen-fixing organisms, 
as there was no significant decrease in the percentage of 
nitrogen in these untreated soils. 

Lower nitrogen content, as well as lower yields of 
plants from the untreated soils in the second crop of 
clover, would indicate that the breakdown in structure 
during the growth of the first crop of clover adversely 
affected the symbiotic nitrogen-fixing activity of the 
legume bacteria in the second crop which was sown di- 
rectly into the pots without disturbing the soils. Poor 
structure was obvious on the untreated soils from the 
beginning of the growth period of this second clover crop. 
In this case the measurement of water-stable aggregation 
at the beginning of the experiment was not a reliable indi- 
cation of the structural condition present in the soil. 
Aggregation after one growth period, however, apparently 
more accurately indicated the structural condition pre- 
vailing. 

The studies on nitrification were conducted in the 
laboratory. The soils were treated with a 0.1 per cent 
concentration of the chemical VAMA. No nitrogen and 15 
milligrams of nitrogen as ammonium sulfate and as rye 
grass were added to different samples of both the treated 
and untreated soil. The soils were then incubated in a 
constant temperature oven at 30° + 1°C. for 33 days. The 
moisture content was maintained at the field capacity of 
the various soils throughout the incubation period. Sam- 
ples were removed periodically and the content of nitrate 
and ammonia nitrogen was determined. The rate of nitrifi- 
cation on treated and untreated soils where nitrogen was 
added as ammonium sulfate is shown in Table I. At the 
beginning of the incubation period there was little differ - 
ence in ammonia content or nitrate production owing to 
aggregating chemicals. At the end of 5 days the treated 
soil contained more nitrates and less ammonia than the 
untreated soils. This difference was more pronounced on 
Brookston and Paulding soils than on the Miami. As the in- 
cubation was prolonged there was greater increase inthe ni- 
trification rate of the treated soils, and the relative differ- 
ences in concentrations of ammonia and nitrate became more 
pronounced, especially on the finer textured soils. Similar 
data were observed both where nitrogen was added as rye 
grass and where no additional nitrogen was added. 
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Table II. 


The effect of VAMA on the nitrate and ammonia nitrogen content 
of three Ohio soils — 15 milligrams of nitrogen as NH,SO, 
or rye added per 100 grams of soil. 















































Incubation Time (Days) 
Treatment 1 5 19 33 
NHsN* | NO;N* | NH;N| NO;N | NH,N|NO,N | NH,N| NO,N 
Brookston Silty Clay Loam 
0.0% VAMA plus NH,SO,} 15.0 | 1.0 12.0} 2.7 | 8.8 6.2 5.2 9.0 
0.1% VAMA plus NH,SO,| 15.4 0.8 13.6; 2.5 -' 8.0 | 7.5 2.0 | 11.8 
0.0% VAMA plus rye 8.4 0.5 15.8} 1.0 2.8 ; 5.8 2.0 7.0 
0.1% VAMA plus rye 9.2 | 1.0 | 19.0} 3.0 9.2 | 7.8 2.8 | 12.0 
| 
Miami Silt Loam 
0.0% VAMA plus NH,SO,| 15.4 1.0 14.6] 2.8 8.8 | 7.6 3.0 | 11.8 
0.1% VAMA plus NH,SO,| 15.2 1.0 13.8; 2.5 8.8 | 8.0 2.2. | 13.2 
0.0% VAMA plus rye 4.4 1.0 9.0} 2.2 | 10.0] 6.0 5.0 | 10.0 
0.1% VAMA plus rye 6.0 2.0 10.0; 3.0 8.6 | 6.5 5.8 | 10.4 
Paulding Clay 
0.0% VAMA plus NH,SO,| 16.0 0.8 15.0} 1.2 10.1 | 4.8 6.1 9.5 
0.1% VAMA plus NH,SO,| 15.4 0.8 15.6] 1.4 | 9.0] 8.2 3.8 | 13.0 
0.0% VAMA plus rye 4.0 0.5 13.2); 10 ' 7.0] 6.6 3.6 7.6 
0.1% VAMA plus rye 6.2 0.6 14.2; 1.0 | 8.1 | 8.0 2.8 | 14.8 

















*Expressed as milligrams of nitrogen per 100 grams of soil. 


Several laboratory experiments were conducted to 
measure the effect of synthetic soil-aggregating chemicals 
on the activity of the general microflora of the soil. The 
evolution of carbon dioxide was used to indicate the levels 
of activity. Soils were treated with rates of 0.1 per cent 
chemical, and the amount of carbon dioxide evolved from 
such soils was compared to the evolution from untreated 
soils. Rye grass at the rate of 20 tons per acre was added 
to both treated and untreated soils to measure the rate of 
decomposition of such material. The moisture content of 
the soil was maintained at the field capacity and the soils 
were incubated for 40 days at 30°+1°C. The results of 
one such experiment are shown in Table IIL 


Table III. 


The effect of IBMA on the evolution of carbon dioxide from three 
Ohio soils with and without added organic matter. 
































Incubation Time (Days) 
Treatment 1 ae ee oe ee | 33 
CO, Evolved (Mg. C/g. Soil) 
Brookston Silty Clay Loam 
0.1% IBMA plus 0 rye 0.05 0.65 1.00 1.75 2.31 
0.1% IBMA plus 1% rye 0.11 0.90 1.37 2.00 2.77 
0.0% IBMA plus 0 rye 0.05 0.37 0.52 0.76 1.22 
0.0% IBMA plus 1% rye 0.07 0.44 0.58 0.72 1.13 
Miami Silt Loam 
0.1% IBMA plus 0 rye 0.13 0.52 0.86 1.61 1.87 
0.1% IBMA plus 1% rye 0.21 0.85 1.15 2.03 2.19 
0.0% IBMA plus 0 rye 0.06 0.15 0.19 0.47 0.56 
0.1% IBMA plus 1% rye 0.13 0.27 0.31 0.55 0.59 
Paulding Clay 
0.1% IBMA plus 0 rye 0.09 0.53 0.99 1.48 2.07 
0.1% IBMA plus 1% rye 0.07 0.86 1.25 1.68 2.28 
0.0% IBMA plus 0 rye 0.07 0.34 0.45 0.59 0.79 
0.0% IBMA plus 1% rye 0.05 0.36 0.54 0.72 0.97 




















One-tenth per cent IBMA induced the greatest in- 
creases in carbon dioxide evolution on the finer textured 
soils. This was true both where organic matter was and 
was not added. The chemicals had the least effect on the 
activity of the soil micropopulation on the coarser textured 
Miami silt loam, despite the low natural aggregation of the 
soil. The figures shown are typical of carbon dioxide 
evolution curves. It may be observed that the most rapid 
carbon dioxide evolution occurred in the first 5 days of 











incubation. The effect of the synthetic chemicals was also 
greatest during this period. 

The applications of small amounts of soil-aggregating 
chemicals to the surface one-half inch of the seed bed to 
stabilize structure and aid in plant emergence may be an 
economically feasible use for the chemicals. Several such 
studies were made during the course of the research. The 
materials were tested on Miami silt loam and Hoytville 
silty clay using such crops as directly seeded tomatoes, 
green beans, spinach, lettuce, beets, sweet corn, soybeans, 
and turnips. It was observed that crusting sufficient to. 
prevent plant emergence occurred only where high inten- 
sity rainfalls occurred after seeding but prior to the 
emergence of the plant. Drying of the surface was also 
necessary to induce crusting. Where such conditions 
occurred, the application of 0.025 per cent to 0.05 per cent 
by weight of synthetic soil-aggregating chemical to the top 
one-half inch of the soil surface was sufficient to prevent 
crusting and to increase the percentage of emergence of 
the plants. In one such experiment the seed bed was well 
prepared and 10 seeds of corn, 10 seeds of soybeans, and 
a constant number of turnip seeds were sown in each plot. 
Five chemicals, VAMA, IBMA, HPAN, CMC 120-H and 
polyacrylate, were then applied by sprinkler can to the 
surface and the entire area was hosed down to simulate a 
heavy rainfall. 

Significant increases in emergence were observed on 
the treated plots; however, all of the chemicals were 
equally effective in increasing emergence. It was observed 
that emergence on the plots treated with CMC 120-H was 
delayed but not prevented. There was also a more rapid 
rate of growth of the plants grown on the treated plots. 
This was probably caused by greater water infiltration on 
the treated plots. Dry weather followed the seeding and 
the increased growth was probably owing to a greater 
initial supply of water. Greater drought resistance of 
plants grown on treated plots had been observed in pre- 
vious experiments. 

In this experiment, turnips were especially responsive 
to chemical treatment of the soil surface. Such small- 
seeded crops which are sown in the upper one-half inch of 
the soil would be expected to be more susceptible to crust- 
ing. While no count could be made of the number of turnip 
plants emerging, weight of the plants after 40 days of 
growth showed the combined effect of emergence and in- 
creased early growth. It was obvious that both were con- 
siderably increased because of the use of soil-aggregating 
chemicals. 


Summary and Conclusions 


1. There was an immediate and highly significant 
increase in the percentage of soil particles larger than 
0.25 millimeters in diameter for all soils to which the 
chemicals were applied. 

2. As measured by carbon dioxide evolution, soil 
microbial activity was greater in treated than in untreated 
soil. This was true where additional organic matter was 
added as well as where the natural soil was used. 

3. There was a difference in microbial activity be- 
tween different soils. The greatest increases in carbon 
dioxide evolution as a result of adding soil-aggregating 
chemicals was found on the finer textured soils. 

4. The addition of 0.1 per cent rates of soil-aggregat- 
ing chemicals increased the rate of ammonification and 
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nitrification on all soils tested. The greatest response 
was found on the more finely textured soils. 

5. There was an increase in nitrogen content and yield 
of the second crop of red clover grown on treated soils. 
There was, however, little effect on either yield or nitro- 
gen content of the first crop of clover harvested from the 
same pots. 

6. Increases in microbial activity, as determined by 
rates of nitrification, ammonification, carbon dioxide 
evolution, and symbiotic nitrogen fixation, were more 
closely correlated to the texture of the soil used than to 
the increased aggregation obtained from the use of syn- 
thetic soil-aggregating chemicals. 

7. Surface applications of liquid soil-aggregating 
chemicals proved effective in increasing plant emergence 
in about 50 per cent of the studies made. The effective- 
ness of the chemical was very closely correlated with the 
degree of crusting observed. They were most effective 
where a high intensity of rainfall was received after seed- 
ing but prior to germination. The greatest increase in 
emergence was obtained where small-seeded plants such 
as turnips were used as the assay crop. However, in- 
creased emergence of such crops as soybeans, corn, and 
directly seeded tomatoes were obtained in some cases. 

8. Where crusting seriously impedes plant emergence, 
the use of soil-aggregating chemical for the control of 
crusting is considered to be economically feasible under 
field conditions. Microfilm $2.50; Xerox $5.20. 101 pages. 
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INFLUENCE OF MACRO-NUTRIENT BALANCE 
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Adviser: Leon Chesnin 


An investigation of the influence of macro-nutrient 
balance on the growth and chemical composition of nodu- 
lated and non-nodulated soybeans was carried out. This 
study was pursued in order to obtain some information 
which might aid in interpreting reasons for the lack of 
response of soybeans to field applications of fertilizers. 

Five sand culture experiments using two closely 
related strains of nodulating and non-nodulating soybeans 
were established to study the effects of varying phos- 
phorus, sulfur, calcium, magnesium, and potassium levels 
individually and in relation to levels of other macro- 
nutrients on the growth and chemical composition of soy- 
beans. Hoagland and Arnon nutrient solutions were 
selected as the nutrient sources. 

Three levels of macro-nutrients, other than the ele- 
ment under investigation, were supplied to both the nodu- 
lated and non-nodulated soybeans in each experiment. 
These levels were multiple and fractions of the macro- 
nutrient concentration of the basic Hoagland and Arnon 








solutions in the geometric progression of 2, 1/2, and 1/8. 
At each macro-nutrient level, three levels of the element 
under investigation were supplied in the geometric pro- 
gression of 2, 1/4, and 1/32 of the concentration of this 
element found in the complete basic Hoagland and Arnon 
solution. A randomized block design with three replica- 
tions was used. . 

Soybean tops and roots were harvested after six weeks 
of growth and yields were measured. Analyses of plant 
samples included total nitrogen, water-soluble and non- 
water soluble proteins, amino acids, nitrate-nitrogen, 
phosphorus, sulfur, calcium, magnesium, and potassium 
contents. 

There were some effects of nodulation on the vegetative 
growth of soybeans. Amino acid percentages of nodulated 
soybeans were greater than non-nodulated soybeans in the 
phosphorus and sulfur experiments. Nodulated plants were 
higher in magnesium percentages than non-nodulated 
plants in the phosphorus experiment. In the potassium 
experiment, dry-matter yield and percentages of total and 
protein nitrogen were directly affected by nodulation. 
Markedly lower yields of nodulated than non-nodulated 
plants were obtained at the low level of calcium and high 
level of other macro-nutrients. 

An increase in macro-nutrient level increased yields 
of dry-matter significantly (1% level). In general, the 
percentages of the various forms of nitrogen were in- 
creased by increasing macro-nutrient levels. In the cal- 
cium experiment, an increase in the macro-nutrient 
concentration of the media resulted in a decreased calcium 
percentage of the plants. 

There was a positive relationship between yields of 
soybeans and phosphorus, calcium, magnesium, and 
potassium concentrations in the media. Increasing the 
phosphorus concentration of the media resulted in greater 
potassium, sulfur, and phosphorus percentages in the 
plants. Sulfur level had no influence upon yield but did 
increase total protein-nitrogen percentages of the soy- 
beans. An increase in calcium and magnesium concentra- 
tions of the solutions resulted in increased percentages of 
these respective elements in the plants. Amino acids and 
potassium percentages were increased and calcium, phos- 
phorus and protein percentages were decreased as the 
potassium level of the nutrient media increased. 

The results obtained in this study do not clearly point 
out possible explanations for the failure of soybean plants 
to respond as much as some other plants to a field appli- 
cation of a deficient element. They do suggest, however, 
that macro-nutrient element balance may be a factor. The 
evidence is less clear concerning nodulation as a factor in 
the response of soybeans in the field to applications of a 
deficient nutrient element. There is a strong possibility 
that inherent characteristics of the soybean plant other 
than nodulation are involved. 

Microfilm $2.50; Xerox $8.20. 178 pages. 
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COSTS AND RETURNS FROM SEEDING 
PUBLICLY-OWNED SAGEBRUSH-GRASS 
RANGES TO CRESTED WHEATGRASS 


(L. C. Card No. Mic 59-3976) 


Russell Duane Lloyd, Ph.D. 
Utah State University, 1959 


Major Professor: Dr. L. A. Stoddart 


Thirty-one publicly-owned ranges seeded in western 
Utah by the Bureau of Land Management from 1952 to 1954 
were studied; 22 were seeded only; 9 had been reseeded 
after failure of the initial seeding. 

Investments in 20 seedings averaged $9.39 per acre 
and varied from $4.06 to $21.14. Amortized over a 20- 
year period these became average annual costs of $0.28 
to $1.42 with an average of $0.66 per acre. Total cost, 
investment plus interest averaged $13.12 per acre. In- 
vestments in 8 reseedings were from $7.30 to $14.68 with 
an average of $9.85 per acre for initial seeding attempts. 
Subsequent investments in reseeding were from $2.34 to 
$8.23 with an average of $4.02 per acre. Amortized over 
20 years, total seeding and reseeding investments gave 
average annual costs of $0.95 per acre with variation from 
$0.77 to $1.25. Average total costs of seeding and re- 
seeding was $18.95 per acre. 

The most expensive cost was interest on investment. 
Others, in order of importance, were brush control and 
seedbed preparation, seed, planting, fencing, nonuse, pest 
control, and overhead. 

Returns were classified as tangible and intangible. 
Intangibles, such as improved soil and water conservation, 
were unmeasurable. Tangible returns were defined as the 
value of increased production of salable livestock result- 
ing from grazing use of a seeding. 

Tangible gross and net annual returns for 1955 and 
1956 were computed for theoretical use of seedings on 
cattle allotments by cows with calves or by yearling cattle 
and by ewes with lambs on sheep allotments. For use by 
yearlings, computed net annual returns varied from $0.11 
to $10.52 and averaged $3.01 per acre. For use of these 
same areas by cows with calves, computed net annual 
returns varied from $-0.31 to $3.65 and averaged $0.76 
per acre. Net returns from sheep allotments were from 
$-0.58 to $8.02 and averaged $3.55 per acre. 

The costs and returns analysis indicated that crested 
wheatgrass seedings which produce a good stand of grass 
are likely to be profitable even with high seeding costs. 
1955 and 1956 grass production was below normal due to 
drought. 

A general formula for computing the change in gross 
returns due to grazing seeded ranges was developed, 
discussed, and expressed nomographically for rapid ap- 
proximate solution. 

All seedings and reseedings were joint enterprises of 
the U.S. Government and private ranchers with the Gov- 
ernment bearing from 43 to 99 and an average of 90 per- 
cent of all costs. Tangible returns were not shared in the 
same proportion as costs. Almost all computed tangible 
returns accrued to the stockmen. Either (a) intangibles 
alone justify Government expenditures for seeding or 
(b) seedings are a public subsidy of the range livestock 
industry. 

Data from seed harvests on public seedings in nearby 





Idaho and Nevada were analyzed as a possible source of 
tangible returns to the Government. Seed was cut from 
only 18 percent of the seeded areas with an average clean 
seed yield of 65 pounds per harvested acre worth $27.89 
at 1956 prices to the BLM. Harvesting cost $15.83 per 
acre. Net returns to the BLM averaged $12.06 per har- 
vested acre and $2.12 per seeded acre. 

Microfilm $2.50; Xerox $6.20. 127 pages. 


THE EFFECTS OF FERTILIZER RATE, 
METHOD OF FERTILIZER APPLICATION 
AND PLANT SPACING ON THE YIELD, 
QUALITY, VALUE AND BURN 
OF MARYLAND TOBACCO. 


(L. C. Card No. Mic 59-6856) 


Claude Gibbons McKee, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. O. E. Street 


A field experiment was conducted at the University of 
Maryland Tobacco Experimental Farm from 1953 to 1956 
investigating the effects of fertilizer rate, method of 
fertilizer application and plant spacing on the yield, quality, 
value and burn of Maryland tobacco. Twenty-two treat- 
ments were involved in this study. All possible combina- 
tions were made of three rates of fertilizer (750, 1,500 
and 2,000 pounds of 4-8-12), three plant populations (4,900, 
7,128 and 8,712 plants per acre) and two methods of fer- 
tilizer application (broadcast entire amount and band 750 
pounds-balance, if any, side-dressed). In addition there 
were two 1,500 pound band fertilizer treatments and two 
side-dress treatments. 

The fertilizer rate factor proved to be the most im- 
portant one investigated in the three year period of this 
test. The higher fertilizer rates resulted in a greater 
yield, a higher average price per pound and a greater 
dollar return than the low fertilizer rate. The only ad- 
verse effect of the higher fertilizer rates was the reduc- 
tion of the leaf burn time. 

In 1953 and 1956 there were no essential differences 
due to the method of fertilization. However, the method of 
fertilizer application proved to be very important in 1955. 
In that year the band split method of fertilizer application 
was superior to the broadcast method and these results 
are attributable to the distribution and intensity of rain- 
fall during the 1955 growing season. 

The plant population factor had the least effect of the 
three factors investigated, although the 7,128 plant popu- 
lation level had a higher average value than either the 
4,900 or the 8,712 population levels. Nevertheless, there 
was sufficient variation in the plant population factor to 
justify the conclusion that the higher plant population 
levels should be used only with the higher fertilizer rates. 

The higher plant population levels, the low fertilizer 
rate and the band method of fertilizer application all 
favored a longer duration of leaf burn. A modified strip 
method was used to determine leaf burn and the use of the 
differential thermal analysis technique for determining 
burn was investigated. 

This latter technique involved the heating of the tobacco 
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sample at a constant rate and recording the differential 
in temperature between this sample and inert reference 
material. It was found that the temperature at which the 
tobacco sample registered its maximum exothermic peak 
was negatively correlated with the leaf burn time as 
determined by the strip method. It was postulated that 
this exothermic peak is indicative of the ignition point of 
the tobacco. Thus, tobaccos with a good fire holding 
capacity have a lower temperature of ignition than tobac- 
cos with a poor fire holding capacity. 

Microfilm $2.50; Xerox $4.20. 76 pages. 


AN EXPLANATION OF THE NITRIFICATION 
PATTERNS OBSERVED WHEN SOILS ARE 
PERFUSED WITH AMMONIUM SULFATE 


(L. C. Card No. Mic 60-302) 


Lawrence George Morrill, Ph.D. 
Cornell University, 1959 


An improved perfusion apparatus with analytical pro- 
cedures for analyzing the perfusion liquid and exhaust air 
during nitrification is described in detail. Methods for 
enumerating the nitrifying populations in soils have also 
been worked out and applied. The perfusion of 116 soils 
with pH values ranging from 4.4 to 8.8 in triplicate, 
coupled with additional perfusion experiments, allow the 
following observations and conclusions to be stated. 

The nitrification patterns observed can be grouped into 
four general types as follows: (I) Soils having pH values 
above 7.3 show a rapid accumulation of nitrite. No ap- 
preciable nitrate appears until most of the ammonium 
nitrogen in solution is oxidized to nitrite. After the con- 
version of nitrite to nitrate begins it is completed in a 
very short time. This type is a result of the high initial 
activity of Nitrosomonas coupled with the long lag of 
of Nitrobacter. (I) Most soils having pH values between 
7.3 and 5.5 show low initial nitrite production which is 
soon removed and followed by rapid accumulation of 
nitrate. The lower initial activity of Nitrosomonas and 
the much shorter lag of Nitrobacter give rise to this 
pattern. (III) Some soils more acid than pH 5.7 show only 
slow nitrate accumulation. This pattern is a direct result 
of the sluggish activity of Nitrosomonas. (IV) Other soils 
more acid than pH 5.7 do not produce nitrite or nitrate 
during perfusion. The absence of nitrifying organisms 
explains the occurrence of this type. 

The number of Nitrobacter organisms indicated to be 
present in soils with type III patterns is too small to 
account for the noted appearance of nitrate, but is not 
interpreted to indicate a lack of Nitrobacter participation 
in nitrification under these conditions. Rather, evidence 
Supports the conclusion that acid adapted strains not 
enumerated may be operative in these soils. The possi- 
bility of other biological means of nitrite oxidation is not 
ruled out, however. 

All soils having nitrification patterns of type Il, most 
soils having patterns of type II, and possibly some soils 
having patterns of type IV can be converted into soils that 
will give rise to patterns of type I by the addition of lime 
or by raising the soil pH above 7.3 by some other suitable 
means, 














Nitrogen losses from soils with pH values below 5.5 
can occur as a result of the disproportionation of nitrous 
acid or by a Van Slyke type reaction. However, because 
the concentration of nitrite arising naturally in these soils 
is so low, losses by these reactions appear to be of minor 
importance. 

The ratios of the growth rate constants obtained for 
Nitrosomonas by calculation from actual population in- 








creases and from the nitrogen nitrified in soil systems 
differ from those obtained in pure culture, and points out 
a need for further investigations. 

The measured pH is the best available index for pre- 
dicting the nitrification activity of a soil. Ammonium 
nitrogen is not likely to remain and be available for plant 
uptake in soils with pH values above 5.8 for more than 
two to four weeks after ammonium nitrogen fertilizer 
application. 

The activity of Nitrobacter in soils with pH values 
above 5.5 can be followed by the perfusion technique. 
Preliminary investigations show that generation times for 
Nitrobacter in soils are considerably shorter than those 
observed for Nitrosomonas, and that they are not related 
to pH in the same way. 

Microfilm $3.55; Xerox $12.20. 276 pages. 











PHOTOPERIODIC CONTROL OF GROWTH 
AND FLOWERING OF CARNATIONS 


(L. C. Card No. Mic 60-227) 


Franklin Albert Pokorny, Ph.D. 
University of Dlinois, 1959 


Carnation variety Sidney Littlefield stock plants were 
grown under 8 hour and 16 hour photoperiods. Tip cut- 
tings from the short-day and long-day stock plants were 
divided into two equal groups and propagated under mist. 
Eight and 16 hour photoperiods were provided in the 
propagation bench providing four photoperiodic treatment 
combinations. Propagations were repeated at 45 day 
intervals. Rooted cuttings, representing the four photo- 
periodic treatment combinations of the propagation ex- 
periments, were grown to flowering under 8 hour and 16 
hour photoperiods. 

Long-day stock plants produce cuttings continuously, 
but a relatively small number at any one time; short-day 
stock plants produce a large number of terminal cuttings 
at any one propagation date, but require a relatively long 
time to produce another crop of cuttings. 

Cuttings from short-day stock plants root significantly 
better than those from long-day stock plants. Cuttings 
propagated under long-days root better than those rooted 
under short-days. Each effect is additive so that optimal 
rooting occurs when cuttings are obtained from short-day 
stock plants, then rooted under long-day conditions. 
Improved rooting can be expected with the advance in 
season and is independent of the photoperiodic treatment. 

Earlier pinching will be obtained with advance in 
season and when plants are grown under a long photo- 
period. Earlier pinching can be expected when plants are 
derived from short-day stock plants and when plants had 
been rooted as cuttings under a long photoperiod. 

Results showthat plants derived from short-day stock 
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plants bloomed earliest and produced the most salable 
flowers per square foot. Photoperiodic treatment of 
cuttings during propagation had no significant influence 
on flower production. Plants grown to flowering under 
long-days bloomed earlier and produced significantly 
more salable flowers per square foot than those grown 
under short-day conditions. 

Longest stems are produced by plants grown to 
flowering under a short photoperiod. Many of these long 
stemmed flowers were incapable of supporting their 
flower head, thus, necessitating reduction in length. 
Neither the source of the plants (from long-day or short- 
day stock plants) or the photoperiodic treatment of cuttings 
during propagation had a significant influence on stem 
length. 

Flowers with the greatest fresh weight were produced 
by plants grown to flowering under a short photoperiod. 
Neither the source of the plants nor the photoperiodic 
treatment during propagation significantly influenced 
fresh weight. 

Largest flowers are produced by plants grown to 
flowering under a short photoperiod. Neither the photo-. 
periodic treatment plants received during propagation nor 
the source of the plants (from short- or long-day stock 
plants) had a significant influence on flower size. 

Microfilm $2.55; Xerox $9.00. 196 pages. 


FACTORS AFFECTING THE HARDINESS 
OF THE APPLE 


(L. C. Card No. Mic 60-106) 


Howard Arthur Rollins, Jr., Ph.D. 
The Ohio State University, 1954 


Ever since man began to cultivate plants he has been 
vitally concerned with the interrelationships that exist 
between a plant and its environment. One of the more 
important of these interrelationships is that which exists 
between perennial plants and the low temperature condi- 
tions prevailing during the winter months. Much has been 
written about the resistance of plants to low temperature 
conditions, and several theories have been set forth in an 
attempt to explain cold hardiness; however, the problem 
is still far from being understood completely. 

The cold resistance of the various portions of the 
apple tree has received a considerable amount of attention 
in the past. Several studies have been conducted in an 
effort to learn more about the hardiness of the apple and 
how various factors affect it. However, the major diffi- 
culty has been the absence of a simple yet accurate means 
of determining and evaluating cold hardiness. For this 
reason a portion of this investigation was devoted to the 
development of an improved modification of the electro- 
lytic technique in order that the cold resistance of woody 
plant tissues might be studied more adequately. 

The other and more important objective of the present 
investigation was to study the cold hardiness of apple twig 
tissues over the entire dormant season and to determine 
likewise the influence of several factors, both genetic and 
environmental, upon cold hardiness. Through studying the 
problem in this manner it was hoped that a more compre- 
hensive understanding of the hardiness of the apple and 
some of the factors affecting it could be attained. 





Materials and Methods 


Many methods for the prediction of cold hardiness have 
been proposed, but as Dunn’ has stated, “None of the 
methods thus far developed can be used with certainty to 
determine hardiness in a practical way as a substitute for 
a natural or artificial freezing test.” Since “test winters” 
do not occur frequently, the more practical method has 
been to subject the tissues in question to a specific low 
temperature and then to evaluate the extent of injury in- 
flicted. In the present investigation, tissues were sub- 
jected to artificial freezing tests and a modification of the 
electrolytic technique used by Emmert and Howlett? was 
employed to evaluate the resulting injury. 

In the past, comparisons between individual trees or 
varieties respecting cold hardiness have been made on the 
basis of the extent of injury resulting from a specific low 
temperature treatment. This, in reality, is what is done 
whenever injury to apple trees is evaluated following a 
severe test winter. This was also the approach used by 
Emmert and Howlett,” Swingle,* Stuart,‘ and Filinger and 
Zeiger’ in the evaluation of injury resulting from artifi- 
cial freezing tests. For the purpose of the present inves- 
tigation, however, there are certain objections to this 
means of cold hardiness evaluation. The most important 
is that if varieties are evaluated on this basis, compari- 
sons between two different evaluation dates can not be 
made accurately unless the same low temperature treat- 
ments are employed throughout. However, this can not be 
done satisfactorily because a low temperature treatment 
severe enough to cause detectable injury to all varieties 
in January would be far too severe a treatment if em- 
ployed in November, while one suitable for November 
would be insufficient to cause detectable injury to most 
varieties in January. Another disadvantage of basing 
comparisons upon injury resulting from a particular low 
temperature treatment is that the treatment has to be 
severe enough to result in at least some injury to even 
the most hardy varieties tested; thus, this treatment 
would cause very severe injury to some of the more 
tender varieties. If two of these more tender varieties 
are then compared, it would necessarily be on the basis 
of injury far in excess of that where recovery could take 
place. 

Since the major objective of the investigation was to 
study the influence of various factors upon cold hardiness 
of the apple over the entire dormant season, it was essen- 
tial that cold hardiness determinations be made and 
expressed in such a way that comparisons could be made 
between values determined at several different dates. It 
was also necessary that these values be in a suitable 
form to be employed in the development of a “hardiness 
curve” depicting the changes in cold hardiness of an indi- 
vidual tree or variety throughout the winter. 

In the investigation, in order to satisfy these require- 
ments, the following method of cold hardiness evaluation 
and comparison was employed. Similar samples of apple 
terminal twig tissues were subjected to different low 
temperature treatments. The injury resulting from these 
treatments was then evaluated on the basis of the amount 
of electrolytes which diffused from 7 gram samples of 
terminal twig tissues into 50 cc. of distilled water in 24 
hours. The extent of injury was expressed in terms of 
“per cent diffusion of electrolytes” — in other words, the 
per cent of electrolytes which diffused from the tissues 
as a result of the low temperature injury in relation to 
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that which would have diffused out had the tissues been 
completely killed. From data assembled in this manner 

a curve was developed depicting the per cent diffusion of 
electrolytes (per cent injury) in relation to the low tem- 
perature treatment. From such a curve, illustrated in 
Figure 1, the low temperature treatment necessary to 
result in a given amount of injury could be calculated. If 
similar calculations are made from similar curves for 
different varieties or from the same variety at different 
dates, comparisons can be made on the basis of the low 
temperature treatment necessary to cause a specified 
amount of injury. In the investigation all comparisons 
were made on the low temperature treatment necessary 

to result in 15 per cent diffusion of electrolytes. While 
the value of 15 per cent bears no special significance, it 
corresponds very closely to the point at which the cambium 
is killed. If the low temperature treatments necessary to 
produce a specified amount of injury (15 per cent diffusion 
of electrolytes) are determined several times during the 
winter for a given individual, the “hardiness curve” for 
that individual may be developed (see Figure 2). 

Hardiness curves were developed for the varieties 
Staymared, Baldwin, Rome Beauty, Delicious, Franklin, 
Malus Robusta #5, Hibernal, Virginia Crab, and Columbia 
in an attempt to determine differences in cold resistance 
according to variety (four of these nine curves are illus- 
trated in Figure 2). Similar curves were developed to 
illustrate the effects of late nitrogen applications, defolia- 
tion, scoring, root pruning, pruning, and Hibernal inter- 
stock pieces upon the cold hardiness of the tree. Curves 
were also developed to determine what differences exist 
in the cold hardiness of the Malling Stocks I, I, IV, V, 
VII, and X. All of the tissues used in the investigation 
were taken from trees located in the Ohio Agricultural 
Experiment Station Orchards at Wooster, Ohio, and from 
trees in an orchard connected with the nearby Apple Creek 
Mental Institution over which the Department of Horticul- 
ture exercises supervision. 


Results 


Very definite and marked differences between the 
hardiness curves developed for the nine varieties were 
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Figure 1. The per cent of electrolytes diffused from 
Golden Delicious twigs collected on November 12, 
1953, as a function of decreasing low temperature 
treatments. 
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Figure 2. Varietal variation to cold hardiness, as 
indicated by the low temperature treatment neces- 
sary to cause injury resulting in 15 per cent 
diffusion of electrolytes from terminal twigs at 
various dates. 


found to exist. During the early part of the dormant sea- 
son the varieties Staymared, Baldwin, and Rome Beauty 
were more tender than Delicious or Franklin, while 
Hibernal, Virginia Crab, Columbia, and Malus Robusta 
#5 were found to possess a high degree of cold resistance. 
The varieties more hardy early in the dormant season, 
such as Columbia and Malus Robusta #5, increased in 
cold resistance at a more rapid rate, attained maximum 
hardiness at an earlier date, and likewise exhibited an 
earlier reduction in cold hardiness than did those varie- 
ties more tender early in the dormant season. Therefore, 
between December 16 and January 20 such varieties as 
Staymared and Baldwin were still increasing in cold 
resistance while varieties such as Columbia and Malus 
Robusta #5 were decreasing in hardiness over the same 
period; this indicates the profound influence of the genetic 
constitution of a variety upon its hardiness curve. 

The relative hardiness of the nine varieties tested 
agreed very well with current hardiness concepts through 
January 20. Later in the dormant season, however, no 


' such agreement was found to exist. In the evaluation of 


these results it should be emphasized that contemporary 
concepts respecting cold hardiness are based upon results 
of evaluations made following test winters. All but two of 
the winters since 1900 which have resulted in serious low 
temperature injury to apple trees were characterized by 
low temperature periods which took place early in the 
winter (prior to December 15). The two exceptions are 
the winters of 1917-18 and 1935-36, during which the low 
temperature periods occurred around December 30 and 
January 22, respectively. 

Lack of tissue maturity has been deemed to be the 
most important contributary cause of low temperature 
injury. In this investigation the results of a study of the 
effects of various cultural treatments upon cold resist- 
ance likewise illustrated the profound influence of tissue 
maturity upon cold hardiness. The treatments, defolia- 
tion, late nitrogen, and scoring carried out in mid-August 
on Yellow Transparent trees had the effect of prolonging 
the active growing period and thus delaying the normal 
maturing processes of the trees. A subsequent reduction 
in cold hardiness resulted not only during the early part 
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of the dormant season but, interestingly enough, through- 
out the remainder of the season as well. These results 
were in general agreement with the reports of surveys 
carried out following severe test winters. In these reports 
the factor most frequently mentioned as the major con- 
tributing cause to the resulting low temperature injury 
has been the lack of tissue maturity at the time of the 
severe cold period. 

In the study of the effects of Hibernal interstock upon 
the scion varieties Baldwin, Staymared, and Delicious, it 
was found that the Hibernal interstock piece imparted to 
the scion variety grafted upon it an increased cold resist- 
ance. However, if the vigor of the tree was likewise 
increased by the interstock, the increased hardiness effect 
was offset by a decreased hardiness effect of the more 
vigorous trees. It should also be emphasized that while 
Hibernal interstock did impart increased cold resistance 
to the scjon variety, this effect was slight and, therefore 
its commercial use on this basis alone would not be 
warranted. 

Pruning resulted in a decided reduction in the cold 
hardiness of Yellow Transparent trees within 28 hours 
after the treatment was carried out. By the end of one 
week however, much of the original cold resistance had 
been re-established. Changes in the free water status of 
the tree is offered as a possible explanation for this 
sudden and marked effect of pruning upon cold hardiness. 

Considerable interest has been exhibited in recent 
years in the use of the Malling stocks to form either 
dwarfed or semi-dwarfed trees. It has been shown that 
the various Malling stocks may exert the dwarfing effects 
characteristic of the stock if a portion of it is used as an 
intermediate stem piece. However, if they are used in 
this manner, the cold hardiness of the above ground por- 
tions of these stocks would obviously become an even 
more important consideration. In the investigation Malling 
II was found to be one of the most tender of all the ma- 
terials tested, and possibly this point should be further 
checked before widespread use of Malling II as an inter- 
stock is advocated in regions where low temperature 
conditions are common. 

The cold hardiness of the variety Golden Delicious was 
found to be dependent, to a considerable degree, upon the 
existing daily temperatures, increasing as the daily tem- 

perature dropped and decreasing following a period of 
unseasonably warm weather occurring between November 
10 and 20. 

In the course of the investigation it has been shown that 
genetic, as well as environmental factors (excluding tem- 
perature), exert a profound influence upon rate of hardiness 
increase, maximum hardiness, date maximum hardiness is 
attained, and rate of hardiness loss. All of these effects, 
however, are also dependent upon low temperatures for 
expression. In other words, no one factor is all-important 
in the development of cold resistance within an apple tree. 
Absolute hardiness at any one date during the dormant 
season is the result of many factors, and only through the 
study of cold resistance over the entire dormant season 
can the over-all effect of a treatment upon cold hardiness 
be understood clearly. 

Microfilm $2.50; Xerox $8.40. 185 pages. 
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HERBICIDE STUDIES: I. THE TRANSLOCATION 
AND USE OF SODIUM 2,2-DICHLOROPROPIONATE 
AS AN HERBICIDE. 

Il. THE USE OF HERBICIDES IN 
ESTABLISHING LEGUME SEEDLINGS. 


(L. C. Card No. Mic 60-107) 


Paul William Carl Santelmann, Ph.D. 
The Ohio State University, 1954 


I. THE TRANSLOCATION AND USE OF SODIUM 
2,2-DICHLOROPROPIONATE AS AN HERBICIDE 


The sodium salt of 2,2-dichloropropionic acid has re- 
cently been introduced as a herbicide under the name 
Dalapon. Preliminary testing showed it to be selectively 
active against members of the grass family, and thus to 
be similar in action to TCA. 

Greenhouse and field experiments concerning the action 
and translocation of Dalapon were carried out with the use 
of quackgrass (Agropyron repens) as a test plant. Quack- 
grass is a noxious perennial grass, one of Ohio’s worst 
weeds. It spreads either by seeds or by rhizomes which 
are very difficult to kill. 

In the field Dalapon was used on quackgrass at 5, 10, 
20 and 40 pounds acid equivalent per acre in 40 gallons of 
water. TCA at 20 and 40 pounds per acre was used for 
comparison. Tween 85, a commercial wetting agent, was 
used with Dalapon at 0.1 per cent. Two experiments were 
run, one in the spring and one in the fall. The field was a 
second-year alfalfa and red clover meadow that was 
heavily infested with quackgrass. The herbicides were 
applied: (1) without cultural control methods, (2) about 
10 days before plowing and (3) about 10 days after plowing. 

All rates of Dalapon killed at least a large part of the 
quackgrass foliage present. However, recovery on the 
unplowed plots that received only 5 and 10 pounds per 
acre was fairly rapid. The plots that received the higher 
rates had at least 10 per cent stands the following spring. 
This was true of both spring and fall treatments. A 10 
per cent infestation of quackgrass means that the area 
will soon be completely occupied by quackgrass again; 
thus the expenditure for herbicide was essentially wasted. 

Dalapon killed red clover and caused some stand re- 
duction in the established alfalfa. However, this was not 
serious at the lower rates. 
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Owing to an extremely dry summer, plowing alone 
killed almost all quackgrass in the spring-treated plots. 
This masked the effects of the herbicides. 

Treatment of the quackgrass with Dalapon in the fall 
without plowing gave better control than did the spring 
treatment. Combined chemical and cultural treatruents 
were much better than either alone. Whether Dalapon 
was applied before or after plowing made no difference in 
the final results. Dalapon was approximately twice as 
effective as TCA, but in no instance was complete eradi- 
cation obtained. 

Two-inch sections of healthy quackgrass rhizomes 
were planted in 4-inch clay pots in the greenhouse. Plants 
were treated with Dalapon at one of four stages: 


1. Plants 3 to 6 cm. tall, no leaves unrolled 

2. Plants 6 to 12 cm. tall, one leaf unrolled 

3. Plants 12 to 18 cm. tall, two leaves unrolled 
4, 


Plants over 18 cm. tall, three or more leaves 
unrolled 


Three types of treatment were given: (1) the plant and 
soil were sprayed overall; (2) the shoot was protected and 
the soil treated; (3) the shoot was immersed in Dalapon 
solutions with the soil protected. A greenhouse sprayer 
which sprayed the pots accurately at field rates was con- 
structed. Plants were rated as to foliage growth 20, 30, 
60, and 75 days after treatment. At least five pots were 
used for each treatment. 

All three methods of treatment were equally efficient 
in killing quackgrass. Solutions of 10 and 100 p.p.m. 
caused no injury; 1,000 p.p.m. caused severe foliage 
injury by 60 days; 5,000, 10,000 and 50,000 p.p.m. caused 
foliage death within 60 days. Usually new shoots started 
from the rootstocks within 60 days. The four different 
height groups reacted similarly. When pots were sprayed 
at rates of 5 to 30 pounds per acre, all foliage was dead 
within 75 days but new shoots were emerging. 

In about 40 per cent of the pots, two or more shoots 
arose from one rhizome piece. These pots were used to 
study the translocation of Dalapon. One of the two shoots 
was treated by immersion and translocation assumed to 
have occurred if the untreated shoot showed symptoms of 
herbicide injury. Dalapon was found to translocate very 
readily and in either direction along the rhizome. The 
amount of translocation increased as the concentration of 
Dalapon was increased from 1,000 p.p.m. to 50,000 p.p.m. 
Translocation was poorest in the 0 to,6 cm. shoots and 
best in shoots over 12 cm. tall. The greatest transloca- 
tion occurred with 50,000 p.p.m. when the plants were 12 
to 18 cm. tall, and most further translocation studies 
were made under these conditions. When shoots of quack- 
grass were placed in a jar of Dalapon for 24 hours (the 
“jar” method), a high degree of translocation through the 
rhizome was exhibited. Injuring the leaves before treat- 
ment did not increase translocation. 

Mitchell and Brown’ and Linder, Brown and Mitchell? 
found that 2,4-D growth stimulus was translocated only in 
the presence of light. Rohrbaugh and Rice® found that by 
adding sucrose to plants treated in the dark they could 
cause translocation of 2,4-D to occur. All concluded that 
the translocation of 2,4-D was associated with the move- 
ment of the products of photosynthesis. In an effort to 
determine whether Dalapon moves in the same way, the 





writer placed plants in the dark for 48 hours to exhaust 
the leaves of photosynthates, treated the foliage by im- 
mersion for 15 seconds, returned the plants to the dark 

for 24 hours, and then carefully washed them and returned 
them to the light. This treatment greatly decreased the 
translocation of Dalapon, but some definite translocation 
was noted. The first plants were treated in the light, but 
later treatments in complete darkness showed that this 
brief exposure to light did not affect the amount of trans- 
location. 

In an effort to increase translocation in the dark by 
adding sucrose, the writer treated plants in the dark, as 
described above but by the jar method, both with Dalapon 
alone and with Dalapon plus a 10 per cent sucrose solu- 
tion. The addition of sucrose to the solution did not 
increase translocation. 

In order to determine the speed of absorption and 
translocation of Dalapon by quackgrass foliage, shoots 
were treated and then washed or cut off at various periods 
of time after treatment. Dalapon apparently entered the 
leaves quickly, for washing them 5 minutes after treatment 
did not prevent severe damage to the treated leaf. Within 
30 minutes enough Dalapon had entered to kill the treated 
shoot and to translocate and kill the untreated shoot. 
Killing of the untreated shoot did not occur when the 
shoots were washed 5 or 10 minutes after treatment. 

Three-inch plugs of quackgrass sod were treated with 
25 or 30 pounds of Dalapon per acre when the foliage was 
12 to 18 cm. tall. At various periods after treatment, the 
plants were washed with the equivalent of one-half inch of 
rain. Washing 15 minutes after treatment with one-half 
inch of rain did not prevent death of the foliage. 

To determine the speed of Dalapon movement out of 
the leaves, the treated shoots were cut off at different 
times after treatment. If the treated shoots were cut off 
before 80 minutes had passed, the untreated shoot was 
not damaged. If the treated shoot was cut 3 hours after 
treatment, severe damage to the untreated shoot occurred. 
Translocation of Dalapon from the treated leaf into the 
rhizome in toxic concentrations was much slower than its 
entrance into the leaf. 

To determine the concentration of Dalapon needed to 
kill a rhizome, rhizomes were immersed for 15 seconds 
in Dalapon and then planted. One thousand and 5,000p.p.m. 
solutions caused only short-term bud inhibition. Rhizomes 
treated with 10,000 p.p.m. had produced no shoots after 
60 days but still appeared healthy. However, 50,000p.p.m. 
killed the rhizomes. When one end of the rhizome was 
soaked in Dalapon before planting, the degree of inhibition 
of the rhizome buds was proportional to the immersion 
time (10 to 60 minutes) and to the concentration used 
(5,000 to 50,000 p.p.m.). If the soaked end was cut off at 
the end of the immersion period, the inhibition period was 
lessened. One hundred thousand p.p.m. killed all rhizomes 
by all treatments. 

Rhizomes were planted one-half inch deep in sand or a 
peat soil mixture, and the soil surface was sprayed the 
following day. The flats were watered from above as 
necessary. In the peat mixture, 15 and 30 pounds of 
Dalapon per acre delayed shoot emergence but did not 
decrease the final number of shoots as compared with the 
untreated flats. Fifty pounds per acre slightly decreased 
the number of shoots that appeared within 60 days after 
treatment. In sand all rates decreased shoot emergence, 
50 pounds per acre almost completely preventing emergence 
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within 60 days. Apparently Dalapon was adsorbed by some 
fraction of the peat mixture. 


SUMMARY 
The results obtained may be summarized as follows: 


1. In the field Dalapon at rates of from 5 to 40 pounds 
per acre killed quackgrass foliage, but there was moder- 
ately rapid recovery from all rates except 40 pounds. No 
rate eradicated quackgrass. 

2. More quackgrass was killed when Dalapon was used 
in conjunction with plowing than when used alone, thus 
permitting the use of less Dalapon per acre. Treatments 
before or after plowing were equally effective. 

3. Second-year red clover was very susceptible to 
Dalapon; alfalfa was much more tolerant, but the stand 
was reduced. 

4. In greenhouse experiments immersion in 10 and 
100 p.p.m. solutions of Dalapon did not harm quackgrass 
foliage; 1,000 p.p.m. caused severe damage; 5,000 p.p.m. 
or over caused death of the foliage. However, new shoots 
arose from most rhizomes within 60 days. 

5. Dalapon acted both through the foliage and the soil. 

6. Dalapon was translocated readily along quackgrass 
rhizomes in either direction. It was translocated if ap- 
plied to the rhizome or to the foliage. In these experi- 
ments the greatest translocation occurred when the plants 
were 12 to 18 cm. tall and a concentration of 50,000 p.p.m. 
was used. Injuring the leaves did not increase translo- 
cation. 

7. When the quackgrass leaves were depleted of photo- 
synthate, the translocation of Dalapon was decreased but 
not stopped. Moreover, addition of sucrose did not in- 
crease translocation. Apparently Dalapon is partially but 
not entirely translocated with the products of photosyn- 
thesis. 

8. Dalapon was absorbed rapidly by quackgrass foliage, 
enough entering within 5 minutes to severely damage the 
leaf. Within 30 minutes enough entered to kill the treated 
shoot and eventually to translocate and kill an untreated 
shoot on the rhizome. 

9. Within 3 hours enough Dalapon translocated out of 
the treated shoot to kill other shoots on the rhizome. 

10. A Dalapon solution of over 10,000 p.p.m. was needed 
to kill the rhizomes. Lower concentrations caused bud 
inhibition for 20 to 60 days. 

11. Treatment of the soil surface over rhizomes with 
25, 30, and 50 pounds of Dalapon per acre caused bud 
inhibition for 25 to 60 days. The injury was greater in 
sand than in a peat soil mixture. 


Il. THE USE OF HERBICIDES IN 
ESTABLISHING LEGUME SEEDINGS 


Seedling legume plants are slow growing and conse- 
quently poor competitors. During this period of slow 
growth, many weeds or volunteer grains may outgrow and 
injure the legume stand. The most common method of 
controlling these weeds is the use of companion crops 
which replace the weeds as competitors but die in mid- 
summer. However, companion crops are not available for 
use in summer seedings and are sometimes undesirable 
for spring seedings. This makes the use of chemical herbi- 
cides desirable. Many herbicides have been tried for this 
purpose, but at present few are recommended or used. 
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Several herbicides were used on spring and summer 
seedings of legumes to determine their effect on the 
legumes, the companion crops, and the weeds. 

Seedings of alfalfa without a companion crop were 
made in the summer of 1953 and in the spring of 1954. In 
1953 new wheat and rape were sown as weeds; in 1954 
oats and leaf lettuce were used. The plots were then 
treated with CIPC, DNBP, TCA and Dalapon. Isopropyl 
N-(3-methylphenyl) carbamate (T516) and sec. butyl 
N-(3-chlorophenyl) carbamate (T517) were also used in 
the summer seeding, and 3,4-D was used the followi 
spring. 

In the summer seeding, the rape rapidly outgrew the 
alfalfa. One pound DNBP per acre applied when the al- 
falfa was at the 3-leaf stage stunted the rape somewhat, 
and, consequently, plots so treated had superior legume 
stands. TCA at the alfalfa 5-leaf stage and Dalapon used 
post-emergence at 4 pounds or more per acre were the 
only treatments that resulted in severe damage to the 
seedling alfalfa. They did not affect the rape. The use of 
CIPC, 3 and 6 pounds per acre applied pre-emergence, 
resulted in good alfalfa stands. TCA, Dalapon, and T516 
were the only herbicides that consistently caused severe 
damage to the wheat at all rates used. 

In the spring seeding of alfalfa, 3,4-D at one-fourth 
pound per acre and DNBP at one pound per acre post- 
emergence were the only herbicides to kill broad-leaved 
weeds such as leaf lettuce without harming the alfalfa. 
CIPC used pre-emergence was quite toxic and used post- 
emergence was innocuous. High rates (over 5 pounds) of 
TCA or Dalapon caused some damage to the alfalfa but did 
not kill the lettuce. 

In the spring seedings, TCA used pre-emergence at 5 
and 10 pounds per acre on alfalfa and red clover seeded in 
oats reduced the oat yield and legume hay yield. The 
turnips seeded in 1953 as a weed grew very thick and re- 
duced the legume stand, but MCP and 2,4-D used post- 
emergence killed them. Oat yields and legume stands 
were superior on pilots treated with one-eighth to one-half 
pound of the amine salts of MCP or 2,4-D or one-eighth 
pound of the ester of 2,4-D. No difference was found 
between MCP and 2,4-D. One-half pound of the ester of 
2,4-D injured the legumes. The use of 2 pounds per acre 
of DNBP pre-emergence or early post-emergence or 3 
pounds of CIPC pre-emergence, resulted in good legume 
stands. 

When this experiment was repeated the following year, 
the results were very much the same. Rates of the 
phenoxy compounds over one-eighth pound per acre re- 
duced the legume vigor unless there was an oat leaf canopy 
present. This canopy was present when the oats were in 
the boot stage, but the phenoxy compounds at this stage 
significantly reduced the oat yields. 3,4-D was a little 
safer than 2,4-D on the legumes when used at rates up to 
one pound per acre. DNBP again showed up well. 


CONCLUSIONS 


1. DNBP at one or 2 pounds per acre used pre-emer- 
gence or early post-emergence is very effective in killing 
many weeds without harming the oat or legume stands, thus 
permitting the establishment of a superior legume stand. 

2. 3,4-D used early post-emergence at one-fourth 
pound per acre was also effective in killing some weeds 
without harming the alfalfa. 
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3. The amine salts of MCP and 2,4-D have much the 
same effect on undersown legumes. One-eighth of a pound 
per acre used early post-emergence may be tolerated, but 
higher rates should be used only if there is a serious weed 
problem and when there is a canopy of weeds or oats over 
the legumes. When the salts used at the jointing or boot 
oat stages, the grain yields will be reduced. Esters of 
2,4-D are unsafe to use. 

4. TCA and Dalapon are of doubtful value for use on 
legume seedings, particularly if red clover is present. 
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ISOLATION OF ORGANIC ACIDS AND 
THEIR METABOLISM RELATING TO 
PHOSPHORUS SOLUBILITY IN MIAMI AND 
WOOSTER SILT LOAM SOILS 


(L. C. Card No. Mic 60-108) 


Samuel Mordecai Schwartz, Ph.D. 
The Ohio State University, 1954 


The initial phase of the study was performed as a 
result of academic curiosity. The attempt to isolate or- 
ganic acids from “dormant” and incubated soil materials 
was prompted by a desire to get preliminary information 
about one phase of the over-all biochemical make-up of 
soils. The potential significance of particular organic 
acids as chelating agents for iron and aluminum existing 
in considerable amounts in certain acids soils was not 
adequately appreciated. It was mainly the result of the 
outstanding work of Sieling and his associates’’”»* at the 
Massachusetts Agricultural Experiment Station that belated 
efforts were made to relate increased phosphate solubility 
to the occurrence of certain organic acids in soils treated 
with green manure or with other decomposable organic 
material. Finally, it was hoped that the proposed investi- 
gation concerning the qualitative and quantitative make-up 
of organic acids in soil might point to the proper evalua- 
tion of the role these compounds play in the fertility status 
of a soil. 

The identity of the several organic acids separated by 
a chromatographic procedure was indicated by comparing 
the positions of the individual “elution peaks” with those 
of known, pure organic acids on an elution calibration 
chart. None of the organic acids separated by the chro- 
matographic procedure of Bulen, et al.,* was identified by 
chemical tests. BP va 





Among the organic acids separated from dormant, i.e., 
air-dry, soil materials acetic and formic acids apparently 
occurred in greatest concentration. Also isolated from 
air-dry soil samples were small amounts of lactic and 
succinic acids and a group of acids believed to be a mix- 
ture of high molecular weight, fatty acids. Isocitric and 
probably tartaric acids were recovered in trace quantities. 


Organic acid and phosphorus levels in 
incubated soil material 


The natural continuation of the preliminary work was 
the determination, under different environmental condi- 
tions, of the effect of incubation of the soil materials on 
the organic acids found to occur in air-dry soil materials. 
In addition to the control samples, ground alfalfa and wheat 
straw treated soil materials were also subjected to aerobic 
and anaerobic incubations of varying lengths of time. The 
several organic acids which apparently normally occur in 
air-dry soils were all recovered at every stage of the 
incubations, although not in the same relative quantities. 
Also isolated from the incubated samples, both control 
and treated ones, were groups of acids, probably composed 
of oxalic, malic, isocitric, and tartaric acids. Table I 
shows the amounts and distribution of organic acids sepa- 
rated from untreated samples of Miami silt loam soil 


Table I 


Organic acids separated from control samples 
of Miami silt loam soil material 
following aerobic incubation. 





























Length of 
incubation | Acetic | Formic | Group I | Isocitric | Group II 
(Days) 
(M.e. of acid per 100g. of air-dry soil material) 
1 0.57 0.06 0.09 none 0.09 
2 0.85 0.16 0.19 T* 0.05 
4 1.28 0.24 0.18 none 0.05 
6 2.04 0.29 0.15 none 0.10 
14 0.32 0.07 0.11 0.21 0.07 
28 4.00 1.37 0.27 0.22 0.13 
42 0.50 0.09 0.16 0.42 0.24 
56 0.22 0.13 0.11 0.22 0.37 
70 1.11 0.21 0.17 0.39 0.24 
*T—trace 


following aerobic incubation. Included in Group I are 
roughly equal quantities of such acids as lactic, succinic, 
oxalic, and malic. Because of time consideration no at- 
tempt was made in the investigation to separate these 
acids chromatographically. A significant portion of Group 
II is thought to be composed of tartaric acid. The proba- 
bility of the occurrence of other acids in this group can- 
not be disregarded. 

In the aerobically incubated samples, there appeared 
to be a predominance of acetic and formic acids during 
the first four weeks of incubation. However, the sum of 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











3012 


AGRICULTURE 








isocitric and probably tartaric acid apparently exceeded 
that of acetic and formic acids during the second four 
weeks of incubation. Some notable exceptions must be 
mentioned, i.e., in the case of the wheat straw plus 
nitrogen-treated samples. A correlation between acetic 
and formic acids was indicated in the “dormant” and 
incubated samples, as well as in greenhouse and field soil 

.Samples. This relationship suggested a fermentative type 
of reaction in which acetate and formate were produced 
through a phosphoroclastic splitting of pyruvate. 

The control and alfalfa-treated samples were appar- 
ently much more like each other than the straw-treated 
sample was like either of the other two. This was true 
both with respect to the organic acid and phosphorus 
values. Extraction of the soil samples for phosphorus 
was performed according to the method of Olsen, et al.,° 
using 0.5M NaHCOs adjusted to pH 8.5 with NaOH as an 
extractant. 

During the ten weeks of aerobic incubation, the average 
value of NaHCO;-soluble phosphorus was highest in the 
case of wheat straw plus nitrogen-treated and lowest in 
the control samples. Under anaerobic conditions, the 
average phosphorus value was highest in the alfalfa- 
treated and lowest in the control samples. Comparison 
of control and alfalfa-treated samples with respect to 
phosphorus data revealed a rather close similarity be- 
tween the two sets under aerobic as well as anaerobic con- 
ditions. In the case of the aerobic samples, the data re- 
vealed apparently increasing phosphate levels beyond four 
weeks of incubation in the alfalfa-treated and control 
samples. 

Although the increasing phosphate levels of the alfalfa- 
treated and control samples after four weeks of aerobic 
incubation were accompanied by an increase in isocitric 
and probably tartaric acids, correlation between the latter 
two acids and phosphorus solubility in the aerobic wheat 
straw plus nitrogen-treated samples was lacking. A simi- 
lar lack of correlation between the latter two acids, i.e., 
isocitric and probably tartaric, and phosphorus values was 
apparent under anaerobic conditions. 


Greenhouse corn experiment 


Comparisons of the organic acid complement of the 
greenhouse soil material with that of aerobically incubated 
laboratory samples indicated both agreements and differ - 
ences. Forty-day greenhouse soil materials, left fallow, 
compared favorably with 42-day aerobic control laboratory 
samples in regard to organic acid and phosphorus data. 
The analogous alfalfa-treated samples showed significant 
differences, notable among which were the larger amounts 
of citric and/or isocitric acid in the case of the green- 
house samples. A similiar set of comparisons of the 
organic acids in the case of the 54-day greenhouse samples 
and those in the 56-day aerobic laboratory samples showed 
fair agreement between control samples. However, green- 
house phosphorus values at the end of 54 days were con- 
siderably lower than were the aerobic laboratory values, 
both in the control and the alfalfa-treated samples. 

Results indicated that the root system of the corn plant 
apparently affected the distribution of organic acids 
normally occurring in a fallow soil. pH values of the 
greenhouse samples were found to be higher than analogous 
laboratory samples. This was believed to have happened 
because, for irrigation purposes, tap water, instead of 


Table I 


Organic acids separated from samples of two-year 
rotation plot in Wooster at various dates 
after plowing under sweet clover 
green manure crop for corn. 











maaan Acetic | Formic | Group I | Isocitric | Group I 
(M.e. of acid per 100g. of air-dry soil material) 
May 14 1.94 0.30 0.06 none none 
May 25 | 0.55 | 0.19 | 0.06 | 0.06 none 
June 1 2.22 0.73 0.11 T 0.10 
June 8 3.84 1.24 0.16 none 0.34 
June 15 2.04 0.24 0.10 none T 
June 29 0.20 0.08 0.06 0.07 0.08 




















*Green manure crop plowed under May 13 
Corn planted May 18 


distilled water, was used with the greenhouse soil ma- 
terials. No significant differences were found between 
soluble phosphorus values of cropped and uncropped soil 
materials, nor between per cent phosphorus values of tops 
of corn grown in alfalfa-treated and in control soils. 


Organic acid and phosphorus values of field samples 


The outstanding characteristic of the organic acid 
make-up of field samples taken from two-year rotation 
plots in Wooster was the absence of significant quantities 
of either isocitric acid or the acid(s) in Group I. Table I 
shows the organic acids separated from samples of two- 
year rotation plot at various dates after the sweet clover 
green manure crop was plowed under for corn. The two- 
year rotation consisted of corn and oats, with a sweet 
clover green manure crop. Table III shows the organic 
acids separated from samples of two-year rotation plot 
without. green manure crop, at various dates before and 
after the planting of corn. 


Table I 


Organic acids separated from samples of two-year 
rotation plot without green manure crop 
in Wooster at various dates 
before and after planting of corn. 





Date of 


sampling* Acetic | Formic | Group I | Isocitric | Group I 





(M.e. of acidper 100g. of air-dry soil material) 
May 14 2.01 0.21 0.13 none none 
May 25 0.56 0.17 0.19 none 0.05 




















June 1 0.34 0.03 0.03 T T 
June 8 3.77 1.37 0.19 none 0.03 
June 15 3.43 0.77 0.10 none T 
June 29 0.29 0.16 0.06 T T 








*Corn planted May 18 
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Data pertaining to the other acids or groups of acids 
revealed no significant variations from analogous labora- 
tory or greenhouse values, either in absolute or in relative 
amounts. Consideration of the organic acid levels of 
samples taken from a green-manured plot, as opposed to 
one without green manure, pointed to the conclusion that 
the plowed under sweet clover crop failed to change sig- 
nificantly the organic acid levels normally present under 
the prevailing soil and climatic conditions. 

The initially decreasing and subsequently increasing 
phosphorus levels of the field samples may, in part, be 
attributed to a general predominance of immobilization 
followed by a net mineralization by microbial populations 
of the added as well as the soil phosphorus. The other 
factor which may have contributed appreciably to the 
increasing phosphate levels after June 1 was the fertilizer 
phosphate applied in rows with the corn seeds. Although 
the movement of phosphate in soil is known to be very 
limited, one cannot preclude the possibility of a gradual 
transfer of some of the applied phosphate to the volume of 
soil between the rows from which the samples were taken. 
Undoubtedly this is an oversimplification of the multitude 
of factors contributing to these variations. 

Microfilm $2.50; Xerox $4.00. 73 pages. 
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THE EFFECTS OF RADIATION 
ON CHATHAM TOMATO SEEDS 


(L. C. Card No. Mic 59-3436) 


Shih-an Yu, Ph.D. 
University of New Hampshire, 1959 


Twelve thousand Chatham tomato seeds were irradiated 
with various amounts of X-rays and thermal neutrons. 
5703 plants were grown and examined for visible mutations. 
The percentage of germination of the irradiated seeds 
was normal, but there was a great reduction of survival of 
the seedlings as the dosage increased. 50,000r of X-rays 
was the lethal dose for all germinating seedlings, and 1.0 
x 10'* thermal neutrons approached the lethal treatment. 
The same types of abnormalities were induced by both 








types of irradiation. The 6.56 x 10’* thermal neutron 
treatment induced the most abnormalities. These effects 
included morphological abnormalities, chlorophyll changes 
and partial or complete sterility. 

Ten inheritable mutations, nine recessive and one 
dominant, were induced. They were: green-stem (a2), 
grey-necrotic (ne-1), wiry-leaves (w), slender-stem (sm), 
tripinnate-leaves (t tp), curly- leaves (cu,), drooping-leaves 
(dp), suppressed-root (Sr), round-leaflets and absence of 
chlorophyll. 

Many somatic or non-inheritable mutations were also 
induced. Other apparent but unproved mutations included 
early blight resistance and earlier ripening. 

Microfilm $2.50; Xerox $5.40. 109 pages. 


AGRICULTURE, PLANT PATHOLOGY 
SOME ASPECTS OF THE DAMPING-OFF 
OF BLACK PINE, PINUS NIGRA ARN. 
(L. C. Card No. Mic 59-5613) 


Demetrios Symeon Kailidis, Ph.D. 
Michigan State University, 1959 





The damping-off disease in Michigan nursery soil was 
studied. Black pine was used as the main host. The main 
pathogenic fungi isolated were: Pythium irregulare, P. 
ultimum, P. debaryanum, Rhizoctonia solani, , Fusarium 
solani, F. oxysporum, F. moniliforme, and Botrytis 
cinerea. Among Pythium the most common was P, irregu- 
lare, P. ultimum was less common, and P. debaryanum 
was the least common. Among Fusaria the most common 
was F. oxysporum, F. solani was less common, and F. 
moniliforme was the least common. Pythium perniciosum 
was isolated and identified from soil; this report on this 
species is the second one in this country. This species 
was not pathogenic to black pine seedlings. 

Pythium grew in cultures better at pH 5.5, and ina 
temperature between 20° and 30°C. Of Rhizoctonia solani 
four definite strains were isolated and studied. The dif- 
ferent strains showed different pathogenicity, and charac- 
teristic appearance in cultures. Rhizoctonia solani gen- 
erally grew faster at pH 4.5 to 6.5, and its growth at pH 
8.0 was also satisfactory. This fungus grew also faster 
between 20° and 30° C., and at the lower temperature of 
12° C. tested, it grew ’slower than Pythium. 

Fusaria proved to be “strong” species, since their 
growth in different environmental conditions was influ- 
enced much less than the species of the genus Pythium 
and Rhizoctonia. Several characteristic properties of 
Fusaria in cultures were also studied. Among other things 
it was found that several strains of Fusaria possess the 
ability to form zonation under all environments tested, 
and that at 12° C. constant temperature all pathogenic 
Fusaria formed zonation. 

Several of the principal pathogenic damping-off fungi 
when grown in mixed cultures were found to possess 
antibiotic properties of which the stronger one seems to 
be possessed by Fusarium solani strain 3. 












































In greenhouse and field isolation during a continuous 
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12 month study Pythium was more prevalent during winter 


months in a closed humid well heated greenhouse, Fusarium 
was less prevalent, and Rhizoctonia least prevalent. Dur- 





ing spring and autumn under a cooler environment Fu- 
sarium was more prevalent, Rhizoctonia less prevalent, 
and Pythium least prevalent. The same was true for 
summer in greenhouse and field. Pythium was not isolated 
at all in several cases during warm dry periods. Thus 
Fusarium was able to dominate the other pathogenic fungi 
under a variety of conditions, and it was proved to be the 
main cause of black pine damping-off in Michigan. 

Germination studies of black pine seed proved that for 
good germination a medium moisture is necessary at the 
beginning, and after a few days good aeration proved to be 
the more critical factor. Thus finally better germination 
was obtained with the smaller quantity of moisture tested. 
In media (soil and plates) at pH 4.5 germination of black 
pine was twice that at pH 8.5. At constant temperatures 
two optima of germination appeared to be at 24° and 31° C. 
Alternating temperatures were generally favorable for 
seed germination. Thus under favorable moisture, pH, 
and temperature seeds of black pine germinated faster 
and gave several times higher total germination number. 
Thus in cases of optimum conditions germinated seeds 
have more possibilities to escape damping-off. Black pine 
seedlings became resistant to disease in 25 to 27 days 
after germination. 

During warmer periods the preemergence damping -off 
was higher than during cooler periods. 

Under a medium soil fertility in which seedlings grew 
in a medium way damping-off was lighter, than in sand 
where seedlings grew faster but were probably too tender, 
or in muck soil where seedlings were heavier in dry 
organic matter but these seedlings grew too slowly. 

In cases in which seedlings of black pine were allowed 
to grow under favorable conditions in the field or green- 
house, and these seedlings root-rotted, isolations proved 
that the main pathogenic fungus was Fusarium. All three 
species of Fusaria which were able to cause damping-off, 
were able also to cause root-rot. 

A modification of the older Cholodny and the modified 
Krinchkova soil slide technique found by the author was 
used, and it proved to possess advantages over the older 
ones. 

In nursery practice soil must be light, slightly acid, 
and of medium fertility. Watering after sowing must be 
medium during the first days, and quite light later. The 
time of sowing also must be tested for each locality and 
for each species used. 

Microfilm $2.50; Xerox $5.00. 99 pages. 





VARIATION, POST-INFECTION DEVELOPMENT 
AND SEX DETERMINATION IN 
MELOIDOGYNE INCOGNITA, AND OOGENESIS 
IN SOME MELOIDOGYNE SPECIES. 


(L. C. Card No. Mic 59-6565) 


Anastasios Christou Triantaphyllou, Ph.D. 
North Carolina State College, 1959 








Supervisor: Joseph Neal Sasser 


Fourteen single egg mass or larval isolates from .12 
populations of Meloidogyne incognita collected from 9 
states were propagated on tomato for 12 generations. 
Perineal patterns of many isolates ranged from that of 
typical incognita to typical acrita type. Characteristics 
specific for each isolate in the first generation persisted 
in the 12th generation. Different hosts (cotton, corn) did 
not influence morphology of the perineal pattern over a 
20-month period. Progeny from individuals selected for a 
certain pattern type during 4 successive generations 
exhibited the same general pattern variation as did the 
original isolates. In general, very young females had pat- 
terns with finer striae than mature females. The acrita 
type pattern, as shown in cross sections, was formed of 
regular cuticular striae and of additional foldings of the 
outer cuticle. No correlation was found between type of 
pattern and ability of isolates to reproduce on cotton. 

Most isolates reproduced slightly on resistant tobacco 
(Bel lines) and tomate (Hawaii 5229). Three to 5 succes- 
sive transfers on resistant plants resulted in clones of the 
isolates with increased reproductive rates on these plants. 
Clones built up on resistant tobacco reproduced on resist- 
ant tomato at the same rate as the original isolates. 

The post-infection development of M. incognita was 
studied in tomato roots (var. Rutgers). Following penetra- 
tion of roots held at 29° C the molts in female larvae 
occurred at the following intervals: Second, 11 to 13 days; 
third, a few hours; fourth, 2 to 4 days. Adult females 
appeared 15 days after penetration and 6 days later started 
to lay eggs. Sex was distinguishable in half-grown 2nd 
stage larvae. Female larvae possessed 2 gonads and 6 
rectal glands, male larvae one gonad and apparently no 
developed rectal glands. Conditions unfavorable for the 
development of the nematode induced maleness. No males 
developed when few nematode larvae attacked vigorous 
tomato plants. Second generation larvae attacking the 
same tomato roots were crowded and under such condi- 
tions many of them differentiated as males. In galled 
roots incubated in moist chambers at 19° C most of the 
half-grown 2nd stage larvae developed into adult males. 
Male larvae gave rise to males with one testis, female 
larvae underwent sex reversal and developed into males 
with 2 testes. Sexually undifferentiated larvae differen- 
tiated as males with one testis. In the case of M. javanica 
true males were abundant under conditions of food stress. 
Intersexes were apparently derived from 2nd stage female 
larvae through sex reversal. The majority of true males 
possessed one, whereas most intersexes possessed 2 
testes. 

Oogenesis was studied in 4 Meloidogyne species. Fol- 
lowing the last oogonial division in the anterior portion of 
the ovary the young oocytes increased in size as they 
moved down the gonoduct. One maturation division oc- 
curred in M. incognita and apparently in M. javanica and 
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M. arenaria. Two maturation divisions occurred in M. 
hapia. No reduction of the chromosome number occurred 
in any species. One or 2 polar nuclei were produced and 
remained in the egg cytoplasm until the first or second 
cleavage when they degenerated. The maximum number 
of chromosomes that could be counted in the first meta- 
phase plate was 40 in M. incognita, 48 in M. javanica and 
56 in M. arenaria. M. ha apla possessed 16 chromosomes. 
Sperm n entered the oocyte during the prophase and re- 








mained at the pole of the egg until the first telophase. 
Heterodera glycines was included in the cytological stud- 
ies. The haploid chromosome number was found to be 9. 
Sperm was resting in one pole of the egg until, at least the 
second metaphase. 

An attempt to cross males of different isolates of M. 
incognita and males of M. hapla and M. javanica with 
females of several isolates of M. incognita was unsuc- 
cessful. Microfilm $2. 50; Xerox $6.40. 131 pages. 
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STUDIES ON THE ENAMEL ORGAN 
OF THE RAT INCISOR 


(L. C. Card No. Mic 59-6683) 


Edward John Reith, Ph.D. 
New York University, 1957 
Advisers: Percy L. Johnson and Earl O. Butcher 

Sections of enamel organs of rat incisors were pre- 
pared in a new way without exposing them to the usual 
action of decalcifying fluids as follows. The mandibles of 
sacrificed rats are removed, deleted of soft tissues, and 
subsequently fixed. Incisions are made into the mandible 
with a circular dental saw following the contour of the 
tooth in such a way as to leave a cap of bone easily pried 
off with a scalpel, and leaving the enamel organ in con- 
tact with the tooth. 

In the preparation of longitudinal sections, enamel 
organs are shaved off the tooth with a razor blade, subse- 
quently dehydrated, and imbedded in paraffin. For studies 
of tangential sections, the enamel organs are left intact, 
and the tooth along with its exposed enamel organ is 
dehydrated and embedded in paraffin. Several serial 
sections of enamel organs can be removed before the 
microtome knife encounters hard enamel. 

Histological studies show that the stratum intermedium 
is composed of stellate cells. These resemble prickle 
cells as the gingival end of the enamel organ is encoun- 
tered. The part of the enamel organ external to the 
stratum intermedium likewise contains stellate cells 
arranged as ridges coursing at right angles to the long 
axis of the tooth. This part of the enamel organ is re- 
ferred to as the enamel pulp ridges. Sinusoids running 
parallel to each other and alternating with these ridges 
invade the enamel organ. 





Observations on the distribution of pigment reveal no 
pigment in the apical, enamel forming end of the enamel 
organ. This part of the enamel organ is in contact with 
an incompletely calcified enamel matrix. Immediately 
more distally the enamel organ now adjacent to hard 
enamel contains pigment in all layers. Still more distally, 
pigment is seen only in the ameloblasts and the stratum 
intermedium. Most distally, at the gingival end of the 
enamel organ however, pigment decreases in the amelo- 
blasts and begins to enter the enamel of the tooth. 

Histological, histochemical, and solubility studies indi- 
cate in its reactions that the pigment is an iron pigment 
very similar to hemosiderin. While the upper incisor 
enamel organ contains an average of 0.007 milligrams of 
iron, the lower incisor enamel organ contains an average 
of 0.013 milligrams of iron. Furthermore, rats placed on 
a low iron diet fail to form pigment in the enamel organs. 

Bleeding of rats causes no noticeable decrease in the 
pigment of the ameloblasts, indicating that it is firmly 
held by the tissues. 

Teeth which are clipped, thereby causing a more rapid 
rate of eruption and subsequent bleaching show a more 
extensive participation of the enamel organ in enamel 
formation. This active part of the enamel organ contains 
no pigment, however near the gingival end, pigment is in 
the ameloblasts, but it does not find its way into the 
enamel 

The findings regarding the structure of the enamel 
organ are at variance with accepted views. Cells of the 
stratum intermedium heretofore described as cuboidal by 
most investigators are shown to be stellate. Structures 
referred to by others as the papillary elevations are shown 
to be not papilla, but rather, parallel ridges which are 
here designated as the enamel pulp ridges. The presence 
of sinusoids in the enamel organ is described for the first 
time. Microfilm $2.50; Xerox $4.60. 80 pages. 
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LEADERSHIP ROLE EXPECTATIONS 
IN MEXICAN RURAL AND 
URBAN ENVIRONMENTS 


(L. C. Card No. Mic 59-6887) 


Kenneth Joseph Cooper, Ph.D. 
Stanford University, 1959 


This study is an examination of a particular aspect of 
the dynamic processes consequent to rapid economic 
growth in Mexico. Leadership is chosen as the functional 
requisite of rural-urban society to be studied. Attitudes 
toward leadership as well as related information on values, 
authoritarianism and individuality are examined in both 
rural and urban communities with the intention of dis- 
covering relationships between these attitude variables 
and degrees of orientation to industrial-urban life. It is 
hoped that not only are such relationships made clear but 
that specific differences are discovered with respect to 
such expectations and attitudes. 

The total rural-urban sample was divided into three 
major sub-portions: Ixcatepec (rural village), Tepoztlan 
(rural town), and portions of Mexico City’s industrial- 
urban population. This rural-urban orientation continuum 
is shown schematically in Figure 1. A Modified Q Tech- 
nique was employed with the rural sample for the purpose 
of eliciting data that could be directly compared with data 
obtained from the urban sample. The collection of infor- 
mation on actual behavior relevant to leadership in the 
rural communities was to determine the degree of cor- 
roboration with M.Q.T. results and to uncover any dis- 
crepancies between ideal and actual behavior. The 
corroboration proved sufficiently positive to warrant 
comparative analysis of leadership in rural and urban 
environments based primarily upon conceptual data. 

Results of the study are presented schematically in 
Figures 6, 7, 8, 9, 10, and 11. Figure 6 represents the 
order of preference in which the Leadership Role Expecta- 
tions were ranked by each sub-sample, and Figure 7 rep- 
resents the order of importance in which each sub-sample 
ranked the Personal Values. In Figure 8 (L.R.E. con- 
tinuum) and Figure 9 (Values continuum) all sub-samples 
are compared to the Ixcatepec Leader who represents the 
rural base-line, and the Mexico City Leader at the urban 
end of the continua. The continua indicate which popula- 
tion groups have Leadership Role Expectations and 
Personal Values that are most similar to the rural base- 
line sample and which are most similar to the urban 
leader. They also indicate the relative degree of simi- 
larity. Figures 10 and 11 represent the tendencies toward 
Equalitarianism and Individuality of each sub-sample and 
their relative positions on the Authoritarian-Equalitarian 
and Individuality-Conformity continua. 

It became apparent that there is a positive relationship 
between both a person’s Leadership Role Expectations and 
Personal Value Orientations and his relative degree of 
orientation to industrial-urban life. This comparative 
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analysis indicates that as a person moves from the more 
isolated rural community toward the industrial-urban en- 
vironment of Mexico City his expectations of good and bad 
leadership undergo a considerable change. This change is 
from a traditional emphasis placed upon diffuse role ex- 
pectations of patriotism, religion, reliability, and hard work 
tomore specific expectations of ability to command and di- 
rect, tobe dynamic with imagination and ability to think quickly. 

The study is considered primarily from the following 
positions: (1) the individual peasant who migrates to an 
industrial-urban center, (2) the industrial manager in 
Mexico City who desires to incorporate the ex-peasant in 
his business enterprise, and (3) the role played by the 
rural community in preparing its youth for work in modern 
Mexico and in reacting to influences emanating from 
nearby industrial-urban centers. The last chapter pre- 
sents discussion on several practical problems involved 
in Mexico’s current rapid industrial-urban growth and how 
the results of this study may contribute to a better under- 
standing of these problems. The methodological emphasis 
of the study is discussed in the final section in which the 
relative merits of the Modified Q Technique for anthropo- 
logical research are discussed. 

Microfilm $2.50; Xerox $7.20. 153 pages. 


SAM JONG DONG: A SOUTH KOREAN VILLAGE. 
(L. C. Card No. Mic 59-6308) 


Eugene Irving Knez, D.S.S. 
Syracuse University, 1959 


Supervisor: Douglas G. Haring 


This is an ethnographic presentation of cultural be- 
havior in one village in South Korea. It is mostly based 
upon field work done in the winter of 1951-52 during a 
leave of absence from staff duties with the American 
Embassy. The village is Sam Jong Dong within the 
province of Kyongsang Namdo in southeastern Korea. It 
is located within what was the United Nations perimeter 
defense and was not subjected to the ravages of military 
operations. An attempt has been made here to treat only 
certain facets of village life associated mainly with its 
geographical setting, its historical antecedents, the inter - 
play of some social factors, and its value orientation as 
expressed in ethical and religious behavior. Some tech- 
nological material has been included to temper the con- 
sideration of socio-cultural intangibles and also to disclose 
a segment of life where much change has occurred. 

The investigations arose from my desire to understand 
how most Koreans live in their rural communities and 
also possibly to gear certain official American informa- 
tional activities with actual field conditions rather than 
with stereotypes of the Korean hinterland. The village 
possesses a unique synthesis of traditional elements as 
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seen with the family structure and value system that are 
combined with recent Japanese -- and early Chinese -- 


derived traits. The thesis concludes with a collection of 


photographs taken in the village during the field study. 
Microfilm $3.65; Xerox $12.40. 283 pages. 
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TENNECETIN: A NEW ANTIFUNGAL ANTIBIOTIC 
(L. C. Card No. Mic 59-6981) 


James Burns, Ph.D. 
The University of Tennessee, 1959 


Major Professor: D. Frank Holtman 


A streptomycete was isolated from Tennessee soil. A 
stuay of its cultural characteristics did not permit identi- 


fication of the organism as a previously described species. 


Therefore the name Streptomyces chattanoogensis has 
been applied to this organism. 24; 

Streptomyces chattanoogensis was found to produce in 
artificial culture an antibiotic active against fungi. This 
antibiotic, which has a remarkably wide spectrum of 
activity against yeasts and molds, but relatively little 
activity against bacteria, has been named “tennecetin.” 

Methods were developed for the production, assay, and 
recovery of tennecetin from culture fluids. A medium 
which supports good tennecetin synthesis was designed. 

Partially purified preparations of tennecetin were 
studied for chemical, physical, and pharmacological 
properties. The antibiotic was found to give an absorption 
curve in ultra-violet light characteristic of tetraenes. It 
could be distinguished from other known tetraene anti- 
biotics, however, by its spectrum of activity and by its 
chemical properties, including its infra-red absorption 
spectrum. 

Tennecetin was found to be soluble in most polar 
solvents and insoluble in non-polar solvents. Solutions 
of the antibiotic kept at neutral reaction showed good 
stability toward heat and visible light. Activity was lost 
in strong acid or alkali and in the presence of ultra- 
violet light. 

Toxicity studies in laboratory animals indicated that 
tennecetin is non-toxic when given by mouth, but has 
rather high toxicity when administered parenterally. 

Tennecetin’s broad antifungal spectrum, its stability 
and solubility characteristics, and its low oral and topical 
toxicity indicate that the antibiotic may find useful appli- 
cations in medicine and agriculture. 

Microfilm $2.50; Xerox $6.60. 137 pages. 
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(L. C. Card No. Mic 59-6837) 
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University of Maryland, 1959 
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Cultures of fecal streptococci were isolated from 3 
different dairy herds. The following procedure was used 
to favor the isolation of acid-tolerant streptococci and to 
inhibit the development of accompanying organisms: re- 
frigeration of the specimen for 24 hours, emulsification in 
0.85 per cent NaCl at pH 4.8 and incubation at 37 C for 18 
hours. The plating medium was trypticase agar to which 
was added starch and inulin to a 1 per cent concentration. 

The isolates were separated successfully into physio- 
logical groups as defined by Sherman. Of the various 
tolerance tests comprising the “Sherman Criteria,” 
inability to grow in 6.5 per cent NaCl was found to be the 
most precise characteristic for use as a test for initial 
screening. Only those cultures which possessed the physi- 
ological characteristics of Sherman’s “viridans” group 
were included in the study. 

The ability of the isolates to ferment 20 different 
carbohydrates and polyvalent alcohols was determined. 
All isolates which failed to grow in 6.5 per cent NaCl were 
found to possess the fermentation characteristics of 
Streptococcus bovis as defined by Orla-Jensen. A high 
degree of uniformity in these characteristics was ex- 
hibited by the isolates as a whole. Two exceptions were 
the variation in the ability to attack arabinose and, to a far 
lesser degree, the variability in trehalose fermentation. 

All isolates were capable of fermenting starch. The 
enzyme responsible for this hydrolysis was shown to be 
an alpha-amylase in all except 3 of the strains tested. 
These 3 possessed a beta-amylase. 

The ability of the isolates to synthesize polysaccharide 
from a 5 per cent sucrose substrate was studied. When 
determined by growth in aerobic conditions, it was found 
that not all the progeny from a given strain possessed 
this characteristic. When tested under anaerobic growth 
conditions, polysaccharide was elaborated in varying 
amounts by 25 of the 28 isolates so tested. 

-Four-hundredths per cent potassium tellurite was 
reduced by all isolates under anaerobic conditions of 
growth. When tested aerobically, 7 strains were resist- 
ant and capable of reduction of the tellurite, 12 strains 
were resistant but incapable of reducing it and 2 strains 
were sensitive to potassium tellurite at this concentration. 

Individual, group-specific antisera were prepared using 
known strains of Lancefield’s Groups A, B, C, D, F andG 
organisms. Extracts from the isolates were prepared by 
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a number of methods in addition to the classical method of 
Lancefield. By means of microprecipitin tests, the ex- 
tracts were reacted with all of the group-specific antisera. 
In no case were antigens other than Group D antigens 
demonstrated in any of the organisms. The presence of 
Group D antigen was demonstrable only in approximately 
50 per cent of the strains propagated in a medium pos- 
sessing trypticase as a nitrogen source. When grown in 

a medium prepared with a tryptose as a nitrogen source, 
all strains exhibited the D antigen. 

Antisera were prepared successfully by employing, as 
immunizing antigens, 2 of the isolates, 1 from each of the 
2 major physiological groups in the study. Microprecipitin 
tests using these sera combined with an extract of Lance- 
field’s Group D-76 organism resulted in a positive pre- 
cipitin test. However, there appeared to be a lack of 
antigenic homogeniety between strains usually found in 
any collection of S. bovis cultures. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


STUDIES ON INFECTIOUS CANINE HEPATITIS 
(L. C. Card No. Mic 60-311) 


Leland Eugene Carmichael, Ph.D. 
Cornell University, 1959 


Factors that influence the immune response to infec- 
tious canine hepatitis virus (ICH) were studied. Satisfac- 
tory growth and maintenance conditions for dog kidney 
cells and canine hepatitis virus were established. Bovine 
serum was found to be inhibitory for ICH virus. Some 
horse serums inhibited infectivity for tissue cultured 
cells. 

Growth curves were established in tissue cultured dog 
kidney cells and the response of the cells to ICH virus was 
followed cytochemically. The virus yield of the cultures 
was correlated with cytological changes that occurred at 
various stages of infection. The time at which the ratio 
of infective to noninfective virus is maximal can be 
estimated from the growth curve. 

The rate of neutralization of ICH virus by immune 
serum was determined under various circumstances. It 
was initially a first-order reaction and after the first 5 
to 10 minutes it became bimolecular in type. The inacti- 
vation rate varied with the incubation temperature and the 
antiserum concentration. 

The relationship between the virus concentration in the 
virus-serum reaction mixture and the resulting serum 
neutralization titer was linear with a slope of 2.5. The 
implication of this finding with regard to the interpretation 
of the serum neutralization test results was discussed. 

An indirect hemagglutination test was developed for 
detecting antibodies to ICH. The preparation of test 
antigen and the operation of the test was described. There 
was no correlation between serum neutralizing and 
hemagglutinating antibodies. 

The immune status of a dog at the time of vaccination 
with modified live virus greatly influences the antibody 
response of the animal. Puppies became immunized only 
after colostral (maternal) antibodies had declined below 
the measurable level. 

Maternal antibody interference with the development 





of immunity will have considerable bearing upon vaccina- 
tion programs which have been based upon a nomograph 
schedule for canine distemper. Because both viruses are 
often incorporated into a single vaccine, it is likely that 
one of the components may fail to immunize. The fact that 
passive immunity interferes with the development of 
neutralizing antibodies also helps to explain certain vac- 
cine failures that have occurred. 

Microfilm $2.50; Xerox $5.20. 101 pages. 


THE PATHWAY OF 2-KETOGLUCONATE 
DEGRADATION IN PSEUDOMONAS FLUORESCENS 


(L. C. Card No. Mic 60-182) 


Elon Wilson Frampton, Ph.D. 
University of Illinois, 1959 





Cell-free extracts of Pseudomonas fluorescens con- 
verted 2-ketogluconate-1-C!* and -6-C** to labeled 
pyruvate. The pyruvate so produced was recovered and 
the distribution of C’* was determined. 2-Ketogluconate- 
1-C** gave rise to pyruvate labeled only in the carboxyl 
group and 2-ketogluconate-6-C* gave rise to pyruvate 
labeled only in the methyl group as has been found for 
6-phosphogluconate-1-C** and -6-C** degradation via the 
Entner -Doudoroff pathway. 

The presence of 2-keto-6-phosphogluconate reductase 
was demonstrated. The product of 2-keto-6-phosphoglu- 
conate reduction has been identified enzymatically as 
6-phosphogluconate. The enzyme has been purified 13- 
fold from cell-free extracts of P. fluorescens by am- 
monium sulfate fractionation, protamine sulfate precipita- 
tion of nucleoproteins, adsorption of foreign proteins on 
calcium phosphate gel, and refractionation with ammonium 
sulfate. Experimental maximum velocity of reduction was 
2- to 3-fold greater with TPNH than with DPNH. The 
average of all the K,,, values for DPNH was 20-fold 
greater than that for TPNH. 

It is postulated that the pathway of 2-keto-6-phospho- 
gluconate utilization involves 6-phosphogluconate, 2-keto- 
3-deoxy-6-phosphogluconate, and glyceraldehyde -3-phos - 
phate. The oxidation of glyceraldehyde-3-phosphate 
furnishes hydrogen for the reduction of 2-keto-6-phos- 
phogluconate. Although it is possible that DPN can act as 
the sole electron acceptor, the preference of 2-keto-6- 
phosphogluconate reductase for TPNH suggests that 
pyridine nucleotide transhydrogenase may also function 
in the hydrogen transport chain. It has been shown that 
transhydrogenase will mediate the reduction of TPN by 
DPNH under conditions of conversion of 2-ketogluconate 
to pyruvate. 

Adsorption of pyridine nucleotides from cell-free 
extracts from which the particulate material has been 
removed by centrifugation, yielded a preparation which 
failed to convert 2-keto-gluconate plus ATP to pyruvate 
unless pyridine nucleotides were added. Either DPN, 
DPNH, TPN or TPNH restored the ability to produce 
pyruvate. The rate and extent of pyruvate formation was 
greatest with TPN and TPNH. 

2-Keto-6-phosphogluconate which previously had been 
shown to be the first intermediate in 2-ketogluconate degra- 
dation by P. fluorescens was prepared from 2-ketogluconate 
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and ATP by using a highly purified, magnesium-requiring 
kinase obtained from 2-ketogluconate-grown Aerobacter 
aerogenes. The 2-keto-gluconokinase was purified 124- 
fold from cell-free extracts of this organism by pro- 
cedures similar to those used in the purification of 2-keto- 
6-phosphogluconate reductase and its properties were 
determined. 2-Keto-6-phosphogluconate was prepared 
using the kinase, 2-ketogluconate and ATP. This ester 
was separated from the reaction mixtures by ion exchange 
chromatography or by precipitation as the alcohol- 
insoluble barium salt and characterized. 2-Keto-6- 
phosphogluconate prepared in this manner was used as 
substrate for the pathway studies in P. fluorescens. 
Microfilm $2.50; Xerox $5.00. 99 pages. 








STUDIES ON THE PATHOGENESIS 
OF EXPERIMENTAL CANDIDIASIS 


(L. C. Card No. Mic 59-6537) 


Douglas Wayne Hill, Ph.D. 
University of Utah, 1959 


Chairman: Dr. Louis P. Gebhardt 


As defined in this study, wide variability in the viru- 


lence of strains of Candida albicans for mice was observed. 





These variations were apparent on the basis of signifi- 
cantly different mortality ratios in groups of animals 
injected intravenously with standard numbers of cells of 
isolates of different strains of this organism. Three stock 
strains of C. albicans exhibited similar mean lethal doses 
for CBA mice. Although it was shown that adrenalectomy 
resulted in an increase in susceptibility to fatal infections 
with C. albicans #520, the use of operated animals to 
detect differences in virulence of C. albicans #3160 and 
#3161 was not successful. 

No conclusive statements could be made concerning 
possible relationships between the source of isolation of 
the organisms and their virulence for mice. An interest- 
ing observation made was that C. albicans Vet. #4, which 
was unable to produce acid in the sucrose fermentation 
medium, appeared to be of high virulence for mice. 

In animals which were infected by intravenous chal- 
lenge, the kidneys were the only organs studied which 
exhibited significant involvement. Observations on mice 
which had been infected for at least 35 days showed that 
strains of C. albicans could establish chronic infections of 
the kidneys. In a large percentage of animals the right 
kidneys were found to be infected grossly while the left 
organ appeared normal. No explanation was apparent for 
the differential distribution of lesions in the kidneys of 
chronically infected mice. 

When compared by techniques similar to those used to 
Study strains of C. albicans, other species of Candida 
were found to be avirulent for adult CBA mice. No evi- 
dence of progressive infection was noted in animals 
injected intravenously with large numbers of cells of 
these organisms. 

It was demonstrated that a dose of cortisone, in the 
range of 0.01 to 0.1 mg per day, offered a significant 
degree of protection for adrenalectomized mice infected 
with C. albicans. Doses of the hormone above and below 









this optimal amount resulted in increased mortality over 

a 14-day period. In the amounts used, cortisone adminis- 
tration caused no obvious gross or microscopic differences 
in the size, number or distribution of lesions in infected 
adrenalectomized CBA mice. 

A morphological alteration of yeast-like cells of C. 
albicans and Candida stellatoidea occurred within 1 hour 
after injection into subcutaneous tissues of mice. Cells 
of other Candida species failed to exhibit these alterations. 
The cells of C. albicans had formed elongated pseudomy- 
celia by 1 hour. It was postulated that filamentation by 
this organism in vivo served as a mechanical hindrance 
to ingestion by mouse phagocytes. Attempts to inhibit this 
in vivo morphological alteration with cysteine and glu- 
tathione and to protect infected animals by repeated injec- 
tion of glutathione or 2,3-dimercaptopropanol (BAL) were 
without success. However, injection of yeast-like cells 
into mice which were sacrificed and their carcasses 
incubated at 37°C for 4 hours resulted in almost complete 
lack of this morphological transformation. 

Studies on the in vitro morphology of Candida species 
indicated that similar alterations occurred when cells of 
C. albicans or C. stellatoidea were incubated at 37°C in 
sera, other protein solutions or an aerated liquid medium. 
None of the other members of Candida studied showed a 
similar change in morphology. No correlations were 
observed between this in vitro morphological alteration 
and measurable concentrations of reducing substances in 
aerated liquid cultures. Under these same conditions, a 
small drop in oxidation-reduction potential was observed 
in cultures of all Candida studied. 

Investigations concerning the endotoxin of C. albicans 
suggested that adrenalectomized mice were more sus- 
ceptible than intact adult or 21-day-old female animals. 
Further experiments indicated that an adjuvant was not 
necessary to demonstrate the toxic nature of killed cells 
of C. albicans. Pretreatment of animals with 2.5 mg of 
cortisone resulted in a minimal amount of protection 
against this toxic preparation of cells of C. albicans. 

Microfilm $2.50; Xerox $6.60. 138 pages. 











THE PROPERDIN SYSTEM 
IN HOST RESISTANCE 


(L. C. Card No. Mic 59-6536) 


Fred Miya, Ph.D. 
University of Utah, 1959 


Chairman: Dr. Stanley Marcus 


Under carefully controlled conditions, bovine serum 
properdin was isolated and partially purified by employ- 
ing cold ethanol fractionation procedures. The euglobulin 
was recovered in the serum fraction which was insoluble 
at pH 6.9, -5°C and at a final ethanol concentration of 20 
per cent v/v. 

The partially purified bovine properdin and purified 
human properdin were employed as therapeutic agents 
against the effects of ionizing radiation in whole body 
x-irradiated mice and rats. No protection was observed 
when the solutions were administered intraperitoneally or 
intravenously; however, there appeared tobe a relationship 
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between delayed mortality and post-irradiation time of 
injection. 

Under the experimental conditions employed, post- 
irradiation administration of cell-free mouse splenic 
extract to whole body x-irradiated mice (intraperitoneally) 
and guinea pigs (intramuscularly) did not result in protec- 
tion against post-irradiation death. The treated animals 
died at an accelerated rate when compared to the controls. 

In vivo experiments could not elucidate the role of the 
properdin system in host resistance; therefore, in vitro 
techniques for investigating the effect of properdin on 
phagocytes were conducted. Yeast phase Histoplasma 
capsulatum cells labeled with P-32 were used in a series 
of experiments to study the effects of humoral factors on 
the in vitro ingestive and digestive activities of peritoneal 
phagocytes obtained from normal and immunized mice. 
Among humoral factors studied by this technique were 
complement, properdin and antibody. In all cases, a heat- 
labile component (complement and/or properdin) not only 
enhanced phagocytic rates by normal and “immune” 
phagocytes, but caused a significant enhancement of the 
digestive activities of the “immune” cells as compared to 
the normal phagocytes. Specific antibody does not appear 
to play any significant role in phagocytic or cytopeptic 
activities of normal or “immune” phagocytes when a 
chronic disease agent, H. capsulatum is used as the P-32 
labeled organism. ce 

Microfilm $2.50; Xerox $6.40. 132 pages. 











BIOCHEMICAL *CHANGES OCCURRING 
DURING GROWTH AND SPORULATION 
OF BACILLUS CEREUS 


(L. C. Card No. Mic 60-221) 
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Earlier views describing the sporulation phenomenon 
as due to direct responses of vegetative cells to unfavor- 
able environment or starvation are oversimplified and 
must be supplanted. More recent investigations have 
indicated that sporulation is a normal metabolic phenome- 
non of sporogenic cells and that the biochemical processes 
involved in sporogenesis are quite different from those 
associated with vegetative growth. Since little is known 
about the complexities involved in the transition from 
vegetative growth to sporulation, a study was made in an 
attempt to correlate some of the biochemical changes 


occurring during each of these phases in Bacillus cereus T. 





It was routinely observed in cultures actively growing 
in a glucose-yeast extract-salts medium that the pH 
gradually decreased with time, reaching a minimum when 
the maximum population was reached. The pH remained 
at this level for about an hour during which time the 
initial cytological changes characteristic of the prespore 
stage occurred. The pH then rapidly rose as sporogenesis 
progressed. Concomitant with this rise in the pH, the 
oxygen demand of the cultures sharply increased to a level 
higher than that required for vegetative growth, then both 
the pH and the oxygen demand decreased gradually as 
sporogenesis continued to completion. 

The decrease in the pH during growth was attributed 





to the accumulation of organic acid intermediates produced 
from glucose which was subsequently metabolized during 
sporogenesis. Analysis of ether extractable acid prepara- 
tions made from supernatants collected at various inter- 
vals during growth and sporulation showed that the concen- 
tration of these acids varied inversely with and were 
responsible for the pH changes observed. These ether 
extractable acid concentrates were further shown to 
contain organic acids capable of reversing the inhibition of 
sporulation by a-picolinic acid and ethyl malonate suggest- 
ing that the metabolism of these acids was indeed neces- 
sary for the completion of sporulation in normal cultures. 

From chromatographic and chemical analyses of these 
preparations, pyruvic and acetic acids were identified as 
the principal end products of glucose dissimilation during 
growth; the acetic acid arising from the oxidative decar- 
boxylation of pyruvic acid. These results were interpreted 
to mean that a complete oxidative pathway was not opera- 
tional in vegetative cells of this organism. 

Once sporulation began, acetic acid was rapidly 
utilized from the medium accompanied by a high oxygen 
demand. These observations were indicative of the 
induction of a system capable of metabolizing acetic acid, 
now the substrate for sporogenesis, presumably via the 
tricarboxylic acid cycle thereby providing energy and 
precursors for the synthesis of spore material. This 
induction was considered to be the initial step in the 
sporulating process. 

The synthesis of dipicolinic acid was also investigated 
during sporogenesis. The results showed that its rapid 
synthesis late in the sporulating process correlated 
directly with the occurrence of heat resistance and the 
appearance of characteristic spore structures in stained 
preparations. Microfilm $2.50; Xerox $4.40. 81 pages. 


GLUCOSE CATABOLISM IN 
STREPTOMYCES VENEZUELAE 


(L. C. Card No. Mic 60-225) 


Herbert Spencer Pepin, Ph.D. 
University of Illinois, 1959 


The Actinomycete, Streptomyces venezuelae, produces 
the antibiotic chloromycetin or chloramphenicol. This 
antibiotic is unusual in that it contains a nitro group and a 
di-chloro carbon, These peculiarities have evoked con- 
siderable interest in the mechanism of biosynthesis of 
this compound. As part of this study, the main pathways 
of glucose catabolism in this organism have been traced. 

Whole cell and cell-free enzyme systems were used to 
trace the Embden-Meyerhoff-Parnas (EMP) pathway, the 
hexosemonophosphate shunt (HMP) system, the Entner- 
Douderoff and 2-ketogluconate systems, and the tricar- 
boxylic acid (TCA) cycle. 

Anaerobic utilization of glucose did not occur even 
when lactic dehydrogenase was added to regenerate DPN 
from DPNH in conventional manometric respirometer 
experiments. Studies of the individual enzymes of the 
EMP pathway showed that all the enzymes of the pathway 
were present except 6-phosphofructokinase. The demon- 
stration of glycerokinase, a-glycerophosphate dehydrogen- 
ase, and triose isomerase indicated that glycerol is 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. : 


He AZ! NY Per ee 





et aa) Seat 














BACTERIOLOGY 


3021 





metabolized through the EMP pathway, entering it through 
triose isomerase. 

The HMP shunt system was shown to be present by the 
demonstration of glucose-6-phosphate dehydrogenase and 
6-phosphogluconic acid dehydrogenase and by showing that 
a reaction mixture containing cell-free extract and ribose- 
5-phosphate resulted in the production of sedoheptulose, 
fructose-6-phosphate, and glucose-6-phosphate with a 
parallel disappearance of ribose-5-phosphate. Isotopic 
carbon experiments showed that the first carbon of glucose 
was preferentially liberated as carbon dioxide, indicating 
an operative HMP shunt. 

Gluconic acid was phosphorylated but 2-ketogluconic 
acid was not. About one mole of pyruvate was formed per 
mole of glucose consumed, indicating that the Entner- 
Douderoff and 2-ketogluconate pathways are absent since 
approximately two moles of pyruvate would be expected 
to be produced by these pathways. 

Whole cells and cell-free extracts were used to study 
the utilization of TCA cycle intermediates. Citrate and 
Cis-aconitate were the only intermediates not utilized by 
whole cells. They were utilized by cell-free extracts. 
The isocitric, a-ketoglutaric, and succinic dehydrogenase 
systems and malic dehydrogenase were demonstrated 
using cell-free extracts. This evidence indicated the 
presence of the TCA cycle. 

Streptomyces venezuelae has been shown to catabolize 
glucose by way of the HMP pathway and the TCA cycle. 
The operation of the EMP pathway is prevented by the 
absence of 6-phosphofructokinase. All the other enzymes 
of this pathway are present. Glycerol is metabolized 
through a portion of the EMP pathway. 

Microfilm $2.50; Xerox $4.40. 85 pages. 





STUDIES ON PASTEURELLA ANATIPESTIFER 
INFECTION IN WHITE PEKIN DUCKS 
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A highly pathogenic strain of Pasteurella anatipestifer 
was isolated from White Pekin ducks that were brought to 
the Duck Disease Laboratory at Eastport, Long Island, 
New York. It resembled the organism described by 
Hendrickson and Hilbert in 1932 under the name Pfeiffer- 
ella anatipestifer. It produced in ducks the clinical picture 
and pathologic findings identical to those of the original 
description. This culture maintained a high level of 
virulence when it was transferred in artificial media and 
when it was lyophilized, stored, and several months later 
inoculated into birds. The ideal route of infection was via 
the trachea and deaths were produced in 24 hours or less. 
It required 48 hours to produce deaths when the birds 
were injected intraperitoneally. Feeding trials were 
unsuccessful. 

Pure cultures were reisolated routinely from the heart, 
liver, spleen, brain, and wing vein. The media of choice 
were PPLO agar and PPLO broth fortified with Difco 
serum fraction. The cultures were always incubated 
under 10 per cent CO,. 

Embryonated hens’ eggs were killed in 24 hours when 








inoculated via the yolk sac with dilutions up to and includ- 
ing a 10~ dilution of a broth culture. 

Mice were refractory to this organism when injected 
intraperitoneally and intracerebrally. It was also found 
that guinea pigs, rabbits, and chickens were not susceptible 
to infection with this organism. 

A rabbit was immunized with a formalinized broth cul- 
ture. A titer of 1:5,120 was demonstrated by the indirect 
hemagglutination test when the supernatant of a boiled 
culture was adsorbed to duck red blood cells. Titers up 
to 1:80 were noted when immune duck sera were run with 
the antigen adsorbed to sheep cells or to chicken cells, 
but no titers were seen when these same sera were tested 
with treated duck cells. 

Ducks were vaccinated with three bacterins to deter - 
mine whether or not they would immunize susceptible 
birds. Microfilm $2.50; Xerox $4.40. 85 pages. 


THE BACTERIOLYTIC ENZYME SYSTEM 
OF STREPTOMYCES ALBUS NCTC 7807 


(L. C. Card No. Mic 59-6859) 


Edward Charles Rosenzweig, Ph.D. 
University of Maryland, 1959 





Supervisor: Dr. Michael J, Pelczar, Jr. 


The bacteriolytic enzyme system produced by Strepto- 
myces albus NCTC 7807 was studied from the standpoint 
of factors contributing to its synthesis and activity. Cul- 
tures agitated by mechanical shaking and incubated at 25 C 
for 5 days in a complex medium containing thiotone, 1.0 
per cent, beef extract 0.3 per cent, Na,HPO, 0.2 per cent, 
dextrose 0.1 per cent, and yeast extract 2.5 per cent pro- 
vided for the maximum production of the bacteriolytic 
substance. None of the various organic carbon sources 
and inorganic and/or organic nitrogen sources incorpo- 
rated into an otherwise chemically defined medium were 
found capable of supporting the production of a lytic 
system comparable in yield to that obtained with the more 
complex medium. 

The optimum conditions affecting lysis of the assay 
organism, group A Streptococcus ATCC 10781, by the 
bacteriolytic enzyme system of Streptomyces albus NCTC 
7807 was found to be at a temperature of between 50 and 
55 C and at a pH 8.5 or 9.0. A concentrated enzyme prep- 
aration, obtained by ammonium sulfate precipitation, 
dialysis, and phosphate gel adsorption was shown to 
require manganese or calcium for activity. The degree 
of concentration achieved after the calcium phosphate gel . 
treatment was approximately four-fold in comparison with 
the untreated culture filtrate. 

Colonial variants isolated after ultraviolet irradiation 
of a spore suspension of Streptomyces albus NCTC 7807 
failed to result in any new strains with an enhanced pro- 
duction of the lytic material as compared to the parent 
strain when they were tested under optimum conditions 
for the elaboration of the bacteriolytic system. However, 
several isolated strains were found to be totally devoid of 
producing the bacteriolytic agent while many others 
exhibited varying degrees of activity in this respect. 

Heat-treated cell suspensions of Bacillus subtilis 
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ATCC 6633, Escherichia coli UM 39-1-B, Staphylococcus 
aureus UM 21-2-C, and Neisseria catarrhalis UM 7269 
were rendered more susceptible to dissolution by the lytic 
agent contained in the culture filtrate of Streptomyces 
albus NCTC 7807 than were their unheated counterparts. 
Complete lysis of the group A Streptococcus ATCC 10781, 
employed in this investigation as an assay organism, was 
accomplished in 30 to 40 minutes irrespective of whether 
the cells were heat treated or used in a viable state. 
Microfilm $2.50; Xerox $5.80. 116 pages. 

















THE METABOLISM OF SORBITOL AND 
CERTAIN OTHER POLYHYDRIC ALCOHOLS 
BY LACTOBACILLI 


(L. C. Card No. Mic 60-112) 


Thomas Edward Shockley, Ph.D. 
The Ohio State University, 1954 


The interest in the metabolism of the polyhydric alco- 
hols by lactobacilli is threefold. One is concerned with 
the problem of dental caries and the metabolism of 
sorbitol. A second is related to the specificity of adaptive 
enzyme formation when cells are cultivated in the pres- 
ence of sorbitol, mannitol or dulcitol. The third has to do 
with the nature of the polyhydric alcohol dehydrogenases 
per se. 


RESULTS 


The dissimilation of fermentable carbohydrates by 
oral bacteria resulting in a rapid production of acids 
necessary to decalcify the enamel of the tooth is presently 
considered as the important process contributory to 
caries. As a preventive measure to this condition, it has 
been suggested that compounds not readily fermented by 
oral bacteria be substituted for the more fermentable 
sugars. Grubb’ found that lactobacilli and streptococci 
produce less acid and at a slower rate from sorbitol than 
glucose or sucrose. Similar results have also been 
obtained by Smith? and Shockley and Randles.* Green‘ 
observed that the saliva of individuals who had active 
carious lesions (caries-susceptible) in contrast to indi- 
viduals who possessed no carious lesions (caries-immune) 
showed, in addition to a larger number of lactobacilli, a 
high incidence of “rough” lactobacilli. These “rough” 
lactobacilli were differentiated from “smooth” lactobacilli 
on the basis of colonial morphology. Experiments per- 
formed prior to the work reported in this investigation 
demonstrated that the “rough” strains did not grow on or 
produce acid from sorbitol. Since this observation did not 
exclude the possibility of sorbitol being degraded to non- 
acidic products, a more sensitive method of determining 
activity on this compound, the Thunberg technique was 
employed. A study of twelve “smooth” and eight “rough” 
lactobacilli showed that none of the “rough” lactobacilli 
reduced the methylene blue in one hour when sorbitol was 
substrate. On the other hand, eight of the twelve “smooth” 
lactobacilli carried out the dehydrogenation of this com- 
pound; however, the times recorded for reduction of the 
methylene blue were much slower than those observed 
when glucose or fructose was substrate. 
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Studies carried out by Sebek and Randles*® with Pseudo- 
monas and Smith’ with lactobacilli demonstrated that the — 
dissimilation of polyhydric alcohols is dependent upon the 
production of adaptive enzymes and the specificity of whole 
cells on these substrates apparently differs from the 
specificity of enzyme production. Difficulties are, of 
course, present with whole cell studies that made it de- 
sirable to pursue this problem with cell-free extracts. 
The lactobacilli offered more promise than Pseudomonas 
in that dulcitol was not attacked by strains of the latter 
genus studied. 

Cells for the preparation of cell-free extracts were 
grown in a medium as described by Rogosa,° et al., except 
that the potassium dihydrogen phosphate and sodium ace- 
tate were omitted. The alcohol under study was added at 
a concentration of one per cent. Extracts were prepared 
by the alumina grinding method of McIlwain.’ Extractions 
were made with M/15 phosphate buffer at pH 7.0. Extracts 
prepared in either isotonic potassium chloride solutions 
or veronal-acetate buffer required the addition of phos- 
phate in order to obtain activity comparable to that ob- 
tained when extractions were made with phosphate buffer. 
Because of the lability of these preparations, they were 
immediately used for study. The extracts could be kept 
at -40 C for 24 to 48 hours without too much variation in 
activity. When stored at 5 C a great loss in activity was 
observed after 18 hours. These extracts contained from 
20 to 30 milligrams of protein per milliliter. The oxida- 
tion of the alcohols was studied in the Warburg by meas- 
uring oxygen uptake. Extracts had a Qo, of approximately 
28 expressed as microliters of oxygen taken up per milli- 
gram of protein per hour. Studies were conducted with 
extracts from cells grown in the presence of all three 
alcohols; however, most of the studies were carried out 
with extracts from sorbitol-grown cells. Methylene blue 
was not required as a hydrogen carrier with freshly pre- 
pared extracts. 

The cell-free extracts obtained from cells grown on 
all three alcohols conform in their activities to those 
shown with whole cells. Extracts from sorbitol-grown 
cells carried out the rapid oxidation of sorbitol and man- 
nitol at about equal rates. Dulcitol was oxidized at a 
considerably slower rate. Rapid oxidation was also 
observed on the phosphorylated hexoses. When extracts 
from sorbitol-grown cells were stored at 5 C for 18 
hours, oxidation of mannitol was found to proceed much 
slower than sorbitol. This suggested that mannitol and 
sorbitol oxidations are carried out by two different en- 
zymes. Extracts from dulcitol-grown cells oxidized 
dulcitol and sorbitol rapidly. Mannitol was oxidized at a 
very slow rate. Extracts from mannitol-grown cells 
oxidized only mannitol rapidly. A low rate of activity was 
observed with sorbitol. Activity on mannitol was found 
regardless of the carbon source used, but was greatly 
increased when cells were grown in the presence of 
mannitol. 

These results seem to indicate that sorbitol has suffi- 
cient structural similarity (by virtue of hydroxyl groups 
in a trans position at the numbers 2 and 3 carbon atoms 
and hydroxyl groups in a cis position at the numbers 4 
and 5 carbon atoms) to stimulate the production of en- 
zymes capable of oxidizing all three alcohols. Dulcitol 
which has hydroxyl groups in a trans position at both ends 
of the molecule appears to stimulate the production of 
enzymes capable of attacking sorbitol and dulcitol. 
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Mannitol which has cis hydroxyl groups at both ends of the 
molecule appears capable of stimulating the production of 
only one polyhydric alcohol dehydrogenase. 

Indirect evidence for the possible products of sorbitgl 
and mannitol oxidation were obtained. Using extracts of 
sorbitol-grown cells, 1 micromole of glucose or fructose 
was oxidized with the utilization of 1 micromole of oxygen. 
When sorbitol or mannitol was used as substrates, 1.5 
micromoles of oxygen were consumed with little produc- 
tion of carbon dioxide. Since the main pathway of hexose 
dissimilation in this organism is by the glycolytic scheme, 
these results suggest that mannitol and sorbitol are oxi- 
dized to fructose which is further dissimilated to pyruvic 
acid. L-sorbose which would arise from the oxidation of 
sorbitol at the number 5 carbon atom appears not to be an 
intermediate, since it is not attacked by either whole cells 
or cell-free extracts. 

Analogous to sorbitol and mannitol oxidation it would 
be expected that the first product in the oxidation of 
dulcitol is D- or L-tagatose. Adaptation studies to dul- 
citol by sorbitol-grown cells also indicates similarities 
in the enzyme activities. Tagatose was not available for 
testing its possibility as an intermediate. 

Preliminary attempts to study the cofactors involved 
in the oxidation of sorbitol, mannitol and dulcitol were 
made by dialyses of the extracts from sorbitol-grown 
cells then testing various cofactors. No conclusive re- 
sults were obtained because of the lability of the enzymes 
involved in oxidation of the substrate and the enzymes 
responsible for hydrogen transfer. It was observed that 
after dialysis for 16 to 24 hours, the crude extracts had 
lost most of their activity and could not be reactivated by 
the addition of magnesium, manganese diphosphopyridine 
nucleotide, adenosine triphosphate, boiled extract, and 
methylene blue either separately or in various combina- 
tions. Dialysis carried out for shorter periods of time, 

7 to 16 hours, did not result in excessive loss of activity 
and were used for study. Dialysis, however, did not 
eliminate the oxidation of fructose; thus specific effects 
observed by the addition of cofactors could not be ascer- 
tained. Diphosphopyridine nucleotide (DPN) at a concen- 
tration of 1 micromole and magnesium at a concentration 
of 0.012 molar per flask stimulated activity to the original 
level. Boiled extract was sometimes necessary to restore 
all activity. Adenosine triphosphate (ATP) was found to 
markedly stimulate glucose oxidation but not fructose 
oxidation. With another strain of Lactobacillus, there was 
an obligatory requirement of ATP for fructose oxidation. 
These results could not be explained. Pyridine-3-sulfonic 
acid at a concentration of 0.0075 molar inhibited oxidation 
of sorbitol and could be partially reversed by the addition 
of 2 micromoles of DPN. 

With crude extracts a constant inhibition of approxi- 
mately 30 per cent was observed with 0.00035 to 0.00044 
molar atabrine after 30 minutes had elapsed. In addition 
to methylene blue serving as hydrogen acceptors in the 
oxidation of sorbitol, these extracts were also found to 
reduce cytochrome c and ferricyanide. 

Anaerobic fermentation studies with sorbitol and man- 
nitol demonstrated the production of only one mole of 
acid per mole of substrate in contrast to the fermentation 
of glucose or fructose where two moles of acid per mole 
were produced. From this, it would appear that the more 
reduced nature of sorbitol necessitates the formation of 
a nonacid product; glycerol is very probably this product. 












SUMMARY 


Twenty strains of lactobacilli classified as to “rough” 
and “smooth” on the basis of colonial morphology were 
tested for their ability to dehydrogenate sorbitol. Of the 
twelve “smooth” strains tested, eight of these carried out 
the dehydrogenation of sorbitol; none of the “rough” 
strains did so. 

A study of the specificity of polyhydric alcohol adapta- 
tion was undertaken using a “smooth” strain of Lactobacil- 
lus. The results indicate that the enzymatic activity of 
whole cells and cell-free extracts can be correlated with 
the structural configuration of the alcohol on which the 
cells were grown. The data obtained with cell-free prepa- 
rations suggest that sorbitol when used as a carbon source 
can stimulate the production of three adaptive enzymes 





- active on sorbitol, mannitol, and dulcitol. Dulcitol stimu- 


lates the elaboration of two adaptive enzymes, one for 
sorbitol and the other for dulcitol. Mannitol stimulates 
the production of only one, this being active only on 
mannitol. 

Further studies were conducted in an attempt to as- 
certain the mechanisms of the oxidative reactions by 
application of cell-free extracts using conventional mano- 
metric techniques. The results suggest that diphospho- 
pyridine nucleotide may be linked to the sorbitol, mannitol, 
and dulcitol dehydrogenases. At least one yellow enzyme 
and possibly more are involved in the transfer of hydrogen 
to molecular oxygen in sorbitol oxidation. The yellow 
enzyme, or enzymes, coupling hydrogen to oxygen appears 
to be capable of reducing a variety of hydrogen acceptors. 

From data on oxygen uptake, it is suggested that fruc- 
tose is an intermediate in the oxidation of both mannitol 
and sorbitol. Similar reasoning would point to tagatose as 
the first intermediate in the oxidation of dulcitol. Sorbitol 
clearly yields less acid than glucose by fermentation. 
From the data presented, it appears that sorbitol would 
not lead to significant acid production in the mouth. 

Microfilm $2.50; Xerox $4.20. 77 pages. 
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STUDIES ON “AIR-SAC” INFECTION 
IN POULTRY 


(L. C. Card No. Mic 59-6863) 
Robert Merrall Smibert I, Ph.D. 
University of Maryland, 1959 


Dr. John E, Faber 
Dr. Harold M, DeVolt 


.Supervisors: 


Turkey sinal exudate containing only avian PPLO when 
inoculated intratracheally into 4-week old germ-free and 
conventional (not germ-free) turkeys produced both clini- 
cal signs and lesions of aerosaccitis. A serum broth 
culture of avian PPLO (MD-2) isolated from the sinal 
exudate also caused clinical signs and comparable lesions 
3 weeks after inoculation into 4-week old germ-free and 
conventional turkeys. PPLO reisolated in serum broth 
from air sac lesion tissue of mono-contarminated (germ- 
free turkeys inoculated with a single bacterial species) 
birds caused clinical signs and lesions in 4-week old 
germ-free and conventional turkeys. Seitz EK-filtrates 
of sinal exudate and broth cultures of avian PPLO did not 
cause clinical signs or lesions in germ-free or conven- 
tional turkeys. 

Sera from all birds inoculated with sinal exudate or 
broth cultures of PPLO agglutinated a homologous PPLO 
antigen, while sera from birds inoculated with Seitz fil- 
trates of sinal exudate or broth cultures did not agglutinate 
the PPLO antigen. Pooled sera from turkeys did not react 
with Newcastle disease (hemagglutination-inhibition test) 
or infectious bronchitis (serum neutralization test) viruses. 

A non-pathogenic strain of PPLO (MD-1) inoculated 
into germ-free and conventional chickens did not produce 
clinical signs or lesions. Sera from these birds did not 
agglutinate PPLO antigens. Electron-photomicrographs 
of broth cultures of PPLO (MD-2) showed cells measuring 
151-455 + 15 mu. 

Forty 6-week old turkeys artificially infected with 
avian PPLO (MD-2) were divided into groups of 5 each 
and killed at intervals of time varying from 2 through 67 
days. Trachea, lung and air sac tissue samples were 
inoculated onto plating media to enumerate both total and 
gram-negative bacteria. 

Gram-positive bacteria were present in trachea, lung 
and air sac tissues 2 and 4 days after inoculation. Gram- 
negative organisms were not found in the trachea and air 
sacs during this period. There was a marked increase in 
the microbial population in tracheal tissues between the 
7th and 30th day. 

Gram-negative bacteria were not present, or present 
in low numbers, in the air sacs and lungs 2, 4 and 7 days 
after inoculation, but lesions were observed on the 7th 
day. An increase in the bacterial population occurred 
from the 10th through the 30th day. The increase in total 
bacterial and gram-negative counts occurred only after 
clinical signs and lesions were evident. Most of the 
increase in population was due to gram-negative organisms 
(mostly Escherichia coli). Thus the predominantly gram- 





positive flora present before lesions were evident (2 
through 7 days) shifted to a predominantly gram-negative 
one. Only gram-negative bacteria (mostly E. coli) were 
isolated from pericardial tissue exhibiting lesions. After 
67 days the total microbial population regressed, but 
tracheal, lung and air sac lesions were still present. Inva- 
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sion of the lower respiratory system by gram-negative 
organisms was first observed in the trachea. A few days 
later gram-negative organisms invaded the lungs and air 
sacs. Trachea, lung and air sac lesions were present a 
week after inoculation while pericardial lesions were only 
observed after 2 weeks. Clinical signs of respiratory 
disease were observed within a week after inoculation, 
but not after 2 months. Titers of sera (from 7 through 67 
days) ranged from 1:40-1:80. 

The bacterial flora of the respiratory system of 10 
fowl with natural cases of aerosaccitis was studied. 
Gram-negative bacteria (mostly E. coli) and PPLO were 
isolated most frequently from the nose, sinus, trachea, 
lungs and air sacs. Gram-negative organisms (mostly E. 
coli) were found in pericardial tissue exhibiting lesions, 
while PPLO were not recovered from the pericardium. 
Members of the genera Streptococcus, Staphylococcus and 
Micrococcus were isolated with the next most frequency 
from the nose, sinus, trachea and lungs. Streptococci 
were found in the air sacs, and staphylococci in the peri- 
cardium. Members of the genera Lactobacillus, Coryne- 
bacterium, Bacillus and Aspergillus were also found. 




















Histological and macroscopic lesions were similar in 
mono-contaminated turkeys as well as in conventional 
birds with natural and artificial cases of aerosaccitis. 
Titers of sera from birds with natural infections ranged 
from 1:40-1:80. 

Most of the bacteria isolated from the respiratory 
system of birds with natural and artificial cases of aero- 
saccitis were identified. 

PPLO isolated from the respiratory system of poultry 
with natural cases of aerosaccitis were characterized as 
fully as possible. Of 24 carbohydrates used as a substrate 
they could be divided into 3 groups on the basis of their 
fermentative pattern. Strains MD-2, 3, 6, 7 and 8 were 
pathogenic for 6-week old turkeys, while strains MD-4 
and 5 were non-pathogenic. Colonies of pathogenic strains 
of avian PPLO did not exhibit a raised nipple-like center 
observed on non-pathogenic strains of avian PPLO. 

Microfilm $2.50; Xerox $5.80. 118 pages. 
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In 1948, a program of screening Basidiomycetes for 
oncostatic principles was started as a cooperative project 
between Michigan State College and the Division of Ex- 
perimental Chemotherapy, Sloan-Kettering Institute for 
Cancer Research, New York City. The ultimate objective 
of the screening program was to obtain cultures of organ- 
isms showing oncostatic properties and to determine 
whether cultures of them would produce the active ma- 


terial under laboratory conditions. 
Dried Boletus edulis var. pinicola sporophores were 
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the first to demonstrate consistently a tumor-retarding 
activity. Attempts to secure a culture of this organism 
proved fruitful following numerous platings of Bavarian 
soil on nutrient agar plates. Preparations made from this 
organism, while grown under varying conditions, at times 
showed the presence of a tumor-retarding substance, but 
duplication of such results proved difficult, chiefly be- 
cause of the slow growth-rate. 

Collybia radicata var. furfuracea was the next organ- 
ism studied. Various nutrilites, and carbon and nitrogen 
sources were studied as they affected the growth of 
mycelium and the elaboration of the tumor-retarding 
substances. Once again, several preparations made from 
this organism and/or its filtrates demonstrated tumor - 
retarding principles, but these results could not be dupli- 
cated consistently. The requirements of this organism 
with respect to the production of the tumor-retarding 
principle could not be established with certainty despite 
the fact that the requirements for ample mycelial growth 
were satisfied. 

Calvatia maxima was the final organism investigated. 
A study of various temperatures and growth periods 
disclosed that the tumor inhibitor which was found in the 
sporophore of this organism could be produced consist- 
ently and at will by means of laboratory cultures. 

The results of the screening program are also re- 
ported. Microfilm $2.50; Xerox $7.60. 164 pages. 








PATHWAYS FOR BACTERIAL OXIDATION OF 
1,2-PROPANEDIOL AND GLYCERIC ACID 
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Mary Lowell Branson Taylor, Ph.D. 
University of Dlinois, 1959 


The results reported in this thesis have concerned the 
oxidative dissimilation of 1,2-propanediol and glycerol. 
Two organisms, a pseudomonad and a diphtheroid, were 
isolated from the soil by the enrichment technique using 
a 1,2-propanediol-mineral salts medium. Emphasis was 
placed on the isolation and characterization of inter- 
mediates. 

It was found, as has been reported by many other 
workers for other organisms, that the pseudomonad oxi- 
dized 1,2-propanediol by attack on the secondary alcohol 
group to yield acetol. The exact mechanism for the further 
oxidation of acetol is uncertain but formic acid has been 
found to accumulate in the growth medium of the pseudo- 
monad, when grown with 1,2-propanediol as the carbon 
source. It has been postulated that acetol is oxidized with 
a subsequent C, - C, cleavage in which formic acid, or a 
precursor of formic acid, (such as formaldehyde) is the 
C, fragment. 

In contrast to the pseudomonad, the diphtheroid oxi- 
dized 1,2-propanediol by attack on the primary alcohol 
group to yield lactic aldehyde. Lactic aldehyde was iden- 
tified by comparison of the chromatographic properties of 
the neutral compound isolated from the 1,2-propanediol- 
growth medium with chemically synthesized lactic alde- 
hyde. The melting point and mixed melting point were 
identical for the 2,4-dinitrophenyl-hydrazone obtained 
from the 1,2-propanediol growth medium and the 2,4- 
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dinitrophenylhydrazone of synthetic lactic aldehyde. Lac- 
tic aldehyde was easily distinguished from its isomer, 
acetol, by the criteria listed above. Lactic, pyruvic and 
2-ketoglutaric acids have been isolated and characterized 
as further oxidation products of 1,2-propanediol and lactic 
aldehyde. 

Lyophilized cell suspensions of propanediol- and 
lactate-grown diphtheroid oxidized both D(-)- and L(+)- 
lactate, but oxidized L(+)-lactate at twice the rate that 
D(-)-lactate was oxidized. 

Sonic extracts of propanediol-grown diphtheroid were 
found to contain DPN-linked dehydrogenases which were 
active with 1,2-propanediol and lactic aldehyde as sub- 
strates. No activity was demonstrable in the presence of 
DPNH, pyruvate and enzyme or in the reverse direction 
in the presence of DPN, lactate and enzyme. However, 
2,6-dichlorophenolindophenol was reduced in the presence 
of enzyme and D(-)- or L(+)-lactate. 

All other reports in the literature indicate that glycerol 
is oxidized to dihydroxyacetone, which can then be phos- 
phorylated to dihydroxyacetone phosphate, or phospheryl- 
ated to alpha-glycerol phosphate which is oxidized to 
dihydroxyacetone phosphate. Dihydroxyacetone phosphate 
was reported to be further oxidized to pyruvate through 
the enzymes of the Embden-Meyerhof pathway. However, 
the diphtheroid was found to oxidize glycerol by attack on 
the primary alcohol group to yield glyceraldehyde and 
subsequently glyceric acid and tartronic semialdehyde. 
The pathway appears to involve neither pyruvate nor phos- 
phorylated intermediates. The pathway for the oxidation 
of glycerol by the diphtheroid has been postulated as 
follows: glycerol —- glyceraldehyde —~ glyceric acid — 
tartronic semialdehyde —~ carbon dioxide and glycolalde- 
hyde —- glycolic acid —> glyoxylic acid —~ carbon dioxide 
and formic acid —~ carbon dioxide. Each of the proposed 
intermediates has been isolated and characterized. 

Tartronic semialdehyde has been identified as an 
intermediate of glycerol oxidation by the comparison of 
the chromatographic and spectral properties of the iso- 
lated 2,4-dinitrophenylhydrazone with the 2,4-dinitro- 
phenylhydrazone of authentic, chemically synthesized 
tartronic semialdehyde. 

Sonic extracts of glycerol-grown diphtheroid were 
found to contain DPN-linked dehydrogenases which were 
active when glycolaldehyde or D,L-glyceraldehyde was 
used as substrate. It was found that 2,6-dichlorophenol- 
indophenol was reduced in the presence of extract when 
glycerate or glycolate, but not 3-phosphoglycerate, was 
used as the substrate. Formic dehydrogenase was demon- 
strated in cell suspensions of glycerol-grown diphtheroid 
by the anaerobic coupling of formic acid oxidation with 
methylene blue reduction. 

Microfilm $2.50; Xerox $6.40. 131 pages. 
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The results reported in this thesis have concerned 
the pathways for biosynthesis of a bacterial capsular 
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polysaccharide. The bacterium, tentatively classified in 
the genus Neisseria, which forms large polysaccharide 
capsules during growth on a mineral salts medium con- 
taining single carbon sources, was isolated from the soil. 

The polysaccharide produced by this organism was 
isolated, purified and hydrolyzed. The component sugars 
were identified as D-glucose and L-rhamnose. The or- 
ganism synthesized polysaccharide of the same sugar 
composition during growth on succinate, ethanol or 
glucose. 

Ethanol is oxidized by this organism through acetalde- 
hyde and acetate. An acetate-activating enzyme and 
enzymes of the tricarboxylic acid cycle appear to be 
present in this organism, providing a mechanism for 
complete oxidation of ethanol and acetate. In addition, 
evidence for isocitritase and malate synthetase has been 
presented, which provides a mechanism for net synthesis 
of malate from acetate. 

Succinic acid-1,4-C** was converted to polysaccharide 
rhamnose-3,4-C** by this bacterium, indicating synthesis 
via phosphoenolpyruvate through the Embden-Meyerhof 
pathway. Enzymes of the Embden-Meyerhof pathway 
leading from phosphoenolpyruvate to fructose diphosphate 
have been demonstrated in this organism, as well as 
enzymes involved in conversion of succinate to phospho- 
enolpyruvate. 

Glucose-1-C"* was converted to unlabelled polysac- 
charide rhamnose. The glucose component of the polysac- 
charide was not isolated in this experiment. Glucose- 
2-c’* was converted to unlabelled polysaccharide rhamnose 
and glucose, indicating that substrate glucose was not 
converted to polysaccharide sugars without cleavage of 
the carbon to carbon bonds. 

Glucose-6-C’* was converted to polysaccharide rham- 
nose and glucose, each of which contained twice the 
specific activity of substrate glucose, indicating a prefer- 
ential utilization of carbons 4, 5 and 6 of substrate glucose 
for polysaccharide synthesis. Isolation and degradation of 
polysaccharide rhamnose showed that rhamnose-1,6-C"* 
was synthesized from glucose-6-C **, 

Studies on the metabolism of glucose by this organism 
indicated that glucose was oxidized to gluconate, which 
was then phosphorylated and cleaved to pyruvate (carbons 
1, 2 and 3) and glyceraldehyde-3-phosphate (carbons 4, 5 
and 6). In view of the results with glucose-C™, it was 
postulated that the carbon skeleton of rhamnose was 
synthesized from glyceraldehyde-3-phosphate through the 
action of triose phosphate isomerase and aldolase. Evi- 
dence for the presence of these enzymes in glucose-grown 
cells has been presented. 

Microfilm $2.50; Xerox $5.60. 115 pages. 





THE INCIDENCE AND ENZYMATIC ACTIVITY 
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This study was undertaken to determine the genera and 
species of fungi present in tomatoes and the ability of 
these molds to produce enzymatic and other changes in 
tomato fruits. It was thought that the pectolytic enzyme 
polygalacturonase (PG) might be of more significance than 
generally has been realized. Also of importance was the 
relation of the amount of visible root and mold growths to 
mold counts. Mold counts have been used as a criterion 
of the quality of tomato products since 1911. 

Tomatoes showing mold growths were collected from a 
widespread growing area in the states of Indiana and Ohio. 
The genera and species of molds present were correlated 
with the gross deterioration evident in the tomatoes. The 
behavior of molds in producing flavor, odor and pH changes 
was determined. Subsequently sound whole tomatoes were 
inoculated with the molds and the symptoms were de- 
scribed. 

Howard mold counts were made on comminuted to- 
inatoes which showed various fungus genera and known 
percentages of visible rot. Also the influence of trimming 
operations on mold counts was studied. 

The amount of PG and the enzyme cellulase (Cx) pro- 
duced by the molds in tomato extracts was determined 
employing the “cup-plate” method of Reid (1950) and 
Dingle, Reid and Solomon (1953). 

Under field and experimental laboratory conditions the 
genera and species of molds which were present were of 
prime importance in determining the presence or absence 
of rot in tomatoes. Two of the most widely distributed 
molds in tomatoes, Alternaria solani and Colletotrichum 
phomoides often produced only minor lesions. By con- 
trast, Oospora, Rhizopus, Fusarium and Mucor sp. which 
generally do not appear as frequently under field condi- 
tions unless the humidity and temperature are high, were 
found to be the most active molds in producing rot. To- 
matoes inoculated with Rhizopus sp. showed the develop- 
ment of cracks. 

The genera and species of molds present influenced 
the pH and the flavor of juice extracted from the field 
tomatoes and similar changes were observed in inoculated 
tomato juice samples. While off-flavors usually were 
detected, some molds produced pleasant flavors and one 
strain of Penicillium sp. produced a flavor in tomato juice 
which was preferred by tasters to that of uninoculated 
juice. 

In most instances juice made from tomatoes which 
contained molds had high pH values and the examination 
of trims and culls showed appreciably higher pH values 
than sound whole tomatoes. The increase in the pH of 
tomatoes which contain molds was suggested as a factor 
which might contribute to the development of “flat sour” 
organisms and also subsequent spoilage of tomato juice. 

Juice made from tomatoes which had been trimmed 
invariably showed higher mold counts than juice made 
from tomatoes which did not require trimming. 
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High mold counts were found when very little rot was 
present, e.g., in one instance, as little as 0.1 percent 

- yisible rot by weight gave a Howard mold count of 50. 
While Eisenberg (1952b) made no mention of it, his data 
showed the same thing in several instances. These data 
are in contrast to the results of Howard and Stephenson 
(1917) which indicated mold counts in excess of 50 percent 
positive fields were present only when 5.5 percent or more 
visible rot by weight was present. Conversely, our work 
showed that a high percentage of visible rot may give low 
mold counts which was also previously shown (Eisenberg, 
1952a; Smith, 1952). 

The work reported here further demonstrated that 
there was not necessarily any correlation between the 
amount of visible rot and the Howard count since it is the 
type of mold which is the determining factor on the amount 
of visible rot present as well as having an important 
bearing on the mold count itself. In short, the type of 
mold which the Howard mold count does not and cannot 
determine is a more important consideration than the 
mere presence of infinitesimal mold fragments which may 
or may not be important from the standpoint of rot. 

The greatest PG activity was found in tomato tissue 
and in tomato juice samples which contained the most 
active rot-producing molds. In contrast to cellulase (Cx), 
the concentrations of this enzyme closely paralleled the 
activity of the molds which produced the most rapid de- 
terioration of tomato tissue. 

A considerable variation occurred in different strains 
of molds of the same species with respect to PG activity 
and amount of tissue breakdown in the tomato fruit. An 
outstanding example of this was found in Colletotrichum 
phomoides. This was a definite indication that the Howard 
mold count did not correlate with the amount of rot pro- 
duced by some of the molds. In many incidences there 
was less rot produced by the same amount of growth of 
hyphae in some strains of the mold as shown by PG ac- 
tivity. 
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SOME ASPECTS ON CHICK MORTALITY WITH 
PURE AND MIXED INFECTIONS OF THE 
PROTOZOAN PARASITES, EIMERIA TENELLA 
AND EIMERIA NECATRIX AND IN VITRO STUDIES 
ON THE EFFECT OF AUREOMYCIN ON 
THE SPOROZOITES AND MEROZOITES 
OF E. TENELLA. 


(L. C. Card No. Mic 59-5600) 


William Dunsmore Wilson, Ph.D. 
Michigan State University, 1957 











Major Professor: William D. Lindquist 


This study was undertaken to ascertain: (1) the possi- 
bility of making LDs determinations for Eimeria tenella 
and E. necatrix and duplicating these results, (2) what 
influence, if any, mixed infection plays on mortality, and 
(3) the effect of Aureomycin HC1* on cecal coccidiosis 
mortality, and whether or not any effect would be due to 
direct action of this antibiotic on the parasite. 

Each strain (one each of E. tenella and E. necatrix) 
was isolated by a single oocyst infection for the so-called 
“pure line strain” which was used throughout these ex- 
periments. 

White Rock, Vantress Cross, straight-run chicks were 
obtained from the same brooder flock the same day as 
hatching or as day-old chicks and maintained until ap- 
proximately two weeks of age before inoculation. 

Inoculation, oocyst collection and oocyst counting were 
done utilizing normal methods except in oocyst collection 
a series of sieves (sieve sizes - National Bureau of 
Standards Series - of 100, 200 and 325) were used to 
eliminate extraneous material whose size exceeded ap- 
proximately 44 u. / 

Sporozoite and merozoite stages of E. tenella were 
collected from inoculated chicks and maintained in buf- 
fered saline and various percentages (.022, .044 and .088) 
of Aureomycin in solution for several time periods (1/12 
to 16 hours). After each time period, non-infected chicks 
were inoculated via the cloaca. Collection, maintenance 
and inoculation were carried out in a walk-in incubator at 
37° C. 

The conclusions obtained from the results were: 








A. Pure and Mixed Infections. 


1. Eimeria tenella infection caused a high mortality 
rate with two-week old Vantress Cross (White Rock) 
chicks. 

2. E. tenella infection caused the maximum average 
percent of mortality (39 and 41) at the 40 and 80 thousand 
oocyst levels studied. 

3. Eimeria necatrix infection caused a high mortality 
with similar birds. 

4. E. necatrix infection caused the highest percent of 
mortality at the 80 thousand oocyst inocula level per bird 
with respect to the 20, 40 and 80 thousand oocyst levels 
studied. 

5. There was some indication that the maximum per- 
cent mortality was never realized with the oocyst inocula 
levels used in the E. necatrix studies. 

6. Mortality for these two protozoan parasites can be 
duplicated with rapid oocysts passage and by using enough 
“runs” and birds to give a good sampling. 











The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


3028 , BIOLOGY — GENETICS 





7. Any one “run” with a group of ten, two-week old, 
chicks, Vantress Cross (White Rock), produced from 
10-70 percent deaths with E. tenella and 0-100 percent 
deaths with E. necatrix if 40 thousand sporulated oocysts 
of the former and 80 thousand sporulated oocysts of the 
latter were used. 

9. At the levels of oocyst inocula used, in mixed in- 
fection studies, approximately the same percent mortality 
resulted regardless of which species was varied or kept 
constant. 

10. The average percent mortality caused by both spe- 
cies in multiple infection was approximately the same as, 
or greater than, the average percent mortality caused by 
both species of pure infection at the same inocula levels. 

11. At certain levels, mixed infections caused a higher 
mortality than pure infections of equal numbers of oocysts. 

12. The majority of deaths caused by both pure and 
mixed infections occurred on the 5th, 6th and 7th days 
post infection. A few deaths occurred 4 days after infec- 
tion with pure E. necatrix and eight days post infection 
with mixed infections. 


B. The Effect of Aureomycin on the Sporozoite and 
Merozoite Stages of E. tenella. 


1. Aureomycin HCl at the levels of 10 and 20 grams 
per 50 pounds of feed (.044 and .088 percent, respectively) 
prevented mortality when administered to chickens the 
day before infection with both E. tenella and E. necatrix. 

2. Aureomycin HC] at the .044 percent level did not 
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AN EXPERIMENTAL STUDY OF THE 
CAECAL TREMATODE ZYGOCOTYLE LUNATA 
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HOST RESISTANCE, EXCYSTATION, 
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Information concerning resistance, excystation, and 
transplantation with respect to the trematode Zygocotyle 
lunata in experimentally infected white rats is presented 

_in this study. It has been shown that a primary infection 
of 7 days duration or less has no effect upon a challenging 
infection, but that a 25-day old initial infection causes a 
decrease in both the size and numbers of worms from a 
challenging infection. The effect becomes more evident 
as the duration of the challenge infection is increased 
from 5 to 14 and 20 days. There is, with one exception, 
no noticeable increase in resistance if the duration of the 
primary infection is increased from 25 to 50 days. The 
presence of a 212-day old initial infection drastically 





reduced the number of worms from a challenging infection, 


but was not absolutely effective in all cases. 
It has been shown that it is not necessary for metacer- 
cariae to pass through the stomach and/or the duodenum 
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prevent mortality (E. tenella infection) when administered 
to the chick the same day as infection. 

3. Experiments indicated that Aureomycin HC] at the 
.022 percent level reduced mortality of chicks infected 
with E. necatrix when fed to chicks the day before in- 
fection. 

4. A .044 percent Aureomycin HC] took between 4 to 8 
hours to inactivate sporozoites of E. tenella, while an .088 
percent solution inactivated this stage within 0-2 hours. 

5. Sporozoites maintained in a buffered saline solution 
at 37°C were capable of initiating infection at least 8 
hours after removal from the chickens. 

6. Under the conditions of these experiments, no in- 
fection with the Generation I merozoites occurred. 

7. Some evidence indicated that a .088 percent solution 
of Aureomycin inactivated Generation II merozoites within 
2 hours. 

8. In these experiments the survival time of Genera- 
tion II merozoites maintained in a buffered saline solution 
at 37°C was somewhere between 2 and 4 hours. 

9. Aureomycin at the levels of .044 and .088 percent 
was capable of reducing or preventing mortality of 
chickens infected with E. tenella and this protection may 
have been due, in part, to its activity against the sporo- 
zoites and Generation II merozoites. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


*Aureomycin® HCl = crystalline chlortetracycline 
HCl. 
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for excystation to take place. Metacercariae placed 
directly into the caecum may undergo excystation without 
previous exposure to stomach or small intestinal activity. 
If metacercariae are retained in the stomach for 1 1/2 
hours they are adversely affected. The size of the final 
worm burden is increased if metacercariae are adminis- 
tered in a solution of sodium bicarbonate. Administration 
of metacercariae in 1 1/2 to 2 ml. of a 10 per cent solu- 
tion of sodium bicarbonate results in uniformly high worm 
burdens in animals up to 50 days of age. As the age and 
size of the rat increases, however, the administration of 
the same quantity of 10 per cent sodium bicarbonate has 
a lesser effect upon the final worm burden. 

In addition to a natural resistance which can be cir- 
cumvented by the use of sodium bicarbonate it has been 
shown that the white rat develops an age resistance to 
Z. lunata. This is exemplified by a decrease in the yield 
and size of the worms and an inhibition of their develop- 
ment to maturity as the age of the host animal increases. 

Observations have been made as to the time Z. lunata 
reaches sexual maturity. No evidence for sexual maturity 
has been observed prior to 17 days. It has been noted, 
however, that this worm may reach maturity at 17 days 
of age as evidenced by the presence of eggs in the uterus. 

An effective technique for the homoplastic transplanta - 
tion of Z. lunata amongst white rats is described. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








BIOLOGY — GENETICS 





3029 





CARCINOGENIC ACTIVITY OF LARVAL DONOR 
EXTRACTS IN DROSOPHILA 


(L. C. Card No. Mic 59-6690) 


Lawrence Burton, Ph.D. 
New York University, 1955 
Adviser: Morris H. Harnly 

Introductory material deals with a review of the known 
etiological agents of tumors that occur in vertebrates. 
This review reveals that most of the tumor agents are 
both species and tissue specific. In addition, there is a 
review of the investigations of the tumors that occur in 
Drosophila melanogaster. 

All induced melanotic tumor incidences were computed 
upon the frequency of tumors in the adult wild 51-52 strain 
hosts. 

The inheritance of the melanotic tumor found in this 
tu-e tumor strain is controlled by a single recessive gene 
located on the right arm of the second chromosome at 
locus 88. At optimal conditions 80 to 85 percent of the 
tu-e adults display the pigmented growth. 
~~ The injection of an acellular larval extract obtained 
from 120-hour tu-e donor larvae into similar age wild 
51-52 host larvae induced melanotic tumor formation in 
all injected hosts. Mere insertion of the injection needle 
and/or the injection of Waddington’s solution when the 
modified injection technique, did not produce tumors in 
more than 200 host animals. This tumor agent cannot be 
demonstrated in other non-tumor strains. 

The tumors induced in the wild 51-52 histologically 
resemble the tumors normally present in the donor tu-e 
strain. The induced, as well as the tumors of the tu-e 
strain are composed of abnormal cells and invade normal 
tissues. 

The utilization of 9 different donor and host ages in all 
combinations indicated that tumor induction and host 
reactivity varies with the developmental history of the 
donor and host animals. The ages 40, 48, 64, 72, 88, 96, 
105, 114, and 120 hours of both donor and host animals 
were employed. However, initial tumor induction potential 
has been ascertained as early as 36 hours of donor devel- 
opment. 

Utilization of tu-e pupae (all ages) and adults as donors 
and wild 51-52 larvae, pupae, and adults as hosts indicate 
that no active tumor agent is present in tu-e animals after 
pupation. The injection of the known carcinogenic tu-e 
larval extracts into wild 51-52 pupal (all ages) and adult 
hosts indicated that the tumor agent can only exert its 
carcinogenic activity during the larval stages of Drosophila 




















development. It may therefore be concluded that the tu-e 
tumor agent is a larval tissue derivative and its action is 
larval tissue specific. 

The tumor induction reactions obtained via the injection 
technique indicates that there may be at least 3 different 
forms of the tumor agent. One form (A) is present from 
40 to 72 hours, the second form (B) at 96 hours, and the 
third form (C) at 120 hours of development. The presence 
of B at 96 hours and C at 120 hours are preceded by a 
reduction of tumor induction potential at 88 and 114 hours. 
It is thought that these two ages are conversionary periods. 
Finally, form C is inactivated, after 120 hours. 

Microfilm $2.50; Xerox $6.40. 134 pages. 
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EXPLORATION OF THE LIMITATIONS AND 
VALIDITY OF THE HISTOCHEMICAL APPLICATION 
OF THE TETRAZOLIUM TECHNIQUE 


(L. C. Card No. Mic 59-6667) 


Joseph Cascarano, Ph.D. 
New York University, 1957 


Adviser: B. W. Zweifach 


Reduction of various tetrazolium salts was investigated 
in tissues of the rat using sections prepared by the freez- 
ing microtome technique, freehand slices and mesenteric 
spreads. 

Utilization was found to be an important determinant 
in the ability of triphenyl tetrazolium chloride (TTC), blue 
tetrazolium (BT), neotetrazolium (NT), and 2-p-iodo- 
phenyl-3-p-nitrophenyl-5-phenyl tetrazolium chloride 
(INT) to penetrate freehand slices of kidney. Following 
pretreatment designed to deplete endogenous tissue 
metabolites, almost none of the tetrazolium salt was 
utilized by the outer portion of the slice thereby permitting 
the tetrazolium to penetrate more deeply into the slice. 
Addition of metabolite such as succinate increased utiliza- 
tion of tetrazolium by the cells in the slice borders re- 
stricting penetration of the salts considerably. 

Evidence is provided to support the possibility that 
extracellular deposits of reduced tetrazolium represent 
the migration of enzymes from their normal intracellular 
sites. The manipulative and experimental procedures 
involved may contribute considerably to the formation of 
extracellular deposits. Incubation of tissue slices in 
hypotonic solutions or under anaerobic conditions resulted 
in considerable migration of enzymatic material. 

The reduction of NT and INT was compared in frozen 
sections of adrenal, kidney, salivary gland and liver in the 
presence of a number of different substrates. Reduction 
patterns with INT in kidney sections were different for 
each of the following substrates - succinates, alphaglycero- 
phosphate-diphosphopyridine nucleotide (DPN) lactate- 
DPN, malate-DPN, betahydroxybutyrate-DPN, and glu- 
tamate-DPN. When two tetrazolium salts, INT and NT 
were compared, different patterns of activity were ob- 
tained in the presence of several substrates for adrenal, 
kidney, and liver. The possible factors which may be 
responsible for this are discussed. 

Reduction of tetrazolium by peripheral vascular struc- 
tures was studied in various mesenteric preparations. A 
procedure involving depletion of endogenous metabolites was 
developed for studying the response of these structures to 
particular substrates. A comparison was made between the 
results obtained from the above procedure andthe response 
to substrates of frozen sections of vascular structures. 
Mesenteric spreads were also found to be useful for study- 
ing terminal lymphatics and peripheral nerve fibers. 

Included are two exploratory studies on skin and on 
the adrenal gland as examples of particular application 
to physiological problems. Autografts of rat skin were 
studied for lactic dehydrogenase activity. Stored speci- 
mens of frozen and dried human skin were implanted on 
the chorio-allantoic membrane of the chick and studied 
for changes in lactic dehydrogenase activity. Adrenals of 
rats maintained on 1% sodium chloride were prepared as 
frozen sections and incubated in various substrates. 

Microfilm $2.50; Xerox $6.60. 136 pages. 
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One of the most intensively investigated groups of 
bacterial viruses is the set of seven coliphages, T1 through 
T7, all of which attack strain B of Escherichia coli. Stud- 
ies which have been made primarily on this system of 
phages have led to the formulation of a generalization 
regarding the growth of two strains of viruses in the same 
host cell. A bacterial cell which has been mixedly infected 
with two related viruses may yield both types in addition 
to new recombinant types which are hybrids of the parental 
types, whereas a cell which has been infected with two 
unrelated viruses will yield one or the other of the two 
infecting types but not both. The inability of two unre- 
lated viruses to grow in the same cell has been referred 
to as mutual exclusion between members of the infecting 
pair. The occurrence of mutual exclusion between two 
unrelated viruses has been considered to be an expression 
of the fundamental difference between the two viruses as 
well as between the two phage-bacterium complexes. 

An exception to the rule of mutual exclusion has been 
found in the pair of unrelated coliphages T1 and BG8, 
which are able to grow in the same cell. A study of this 
system forms the subject of this thesis. 

A comparison of the properties of T1 and BG8 on the 
Cullen strain of Escherichia coli has shown that the two 
phages are not phylogenetically closely related. This 
conclusion is based primarily on the lack of serological 
crossreactions, and morphological differences in the 
phage particles as determined by electron micrographs. 
In addition, differences in the nature of the requirements 
of the phages for calcium as well as differences in the 
behaviour of UV inactivated phage with respect to host 
killing and multiplicity reactivation have been demon- 
strated. These criteria are generally considered to be 
significant ones in determining the relationship between 
two phages. 

Evidence that the two phages T1 and BG8 can multiply 
simultaneously in the same cell consists in the appear- 
ance of clear plaques when the mixedly infected bacteria 
are plated on mixed bacterial indicator strains as well as 
the occurrence of both phages in the yield from single 
bacteria. In those cells in which both phages do not grow 
there is a unilateral exclusion of BG8 by T1. 

It has been shown that the fraction of mixedly infected 
bacteria yielding both phages increases markedly if 
actively dividing cells of strain Cullen are first infected 
with BG8 and then superinfected with T1 10 or 15 minutes 
later. Giving BG8 a time advantage in non-growing cells 
of the host-strain before infecting with T1 does not in- 
crease the fraction of mixed yielders significantly as 
compared to the increase obtained using actively growing 
cells. The multiplicity of infection with T1 and BG8 does 
not play a major role in determining the outcome of mixed 
infection with these two phages. 

Growth curves of T1 and BG8, obtained under condi- 
tions of mixed infection, show that the mixed yielders 
lyse at a time intermediate between the lysis times char- 
acteristic of cultures infected with T1 or BG8 alone. A 











marked reduction in the burst size of BG8 occurs except 
when T1 is added late in the latent period of BG8. The 
reduction in the burst size of BG8 and also its absence 
from the yields of some mixedly infected bacteria are 
thought to be due to the premature lysis of the cells by Tl 
before maturation of BG8. No evidence was found for 
genetic recombination between T1 and BG8. The failure 
to find any genetic exchange between T1 and BG8 is con- 
sistent with the idea that phages which are genetically 
dissimilar cannot form recombinants. 

Microfilm $2.50; Xerox $8.00. 171 pages. 


THE ESTIMATION OF GENETIC GAIN 
IN MILK YIELD DUE TO SIRE SELECTION 
OVER A PERIOD OF TIME 


(L. C. Card No. Mic 60-291) 


Robert Claude Elston, Ph.D. 
Cornell University, 1959 


In order to estimate usefully the genetic value of an 
organism it is necessary to be able to assume that any 
genotype-environment interaction can be neglected. The 
size of any interaction effect that is found depends on the 
scale on which the data are measured. Tukey’s’’* sum of 
squares for non-additivity may be used as a partial test 
of whether a change in scale will reduce the interaction. 

When the character being studied is measured at dif- 
ferent times on the same animal developmental factors 
must be considered. In the case of milk yields the age of 
the cow at calving is the most important developmental 
factor. The use of the usual age correction factors may 
lead to a bias in the estimates of genetic and environ- 
mental effects. 

Various biases can occur if there is selection in the 
population being studied and if the sample of data t.xen 
for analysis is in some way dependent on that selection. 

It is possible to define the parameters being estimated in 
such a way that, even though there is selection, they are 
estimated without bias. 

A study is made of the effectiveness, in terms of the 
increased quantity of milk produced, of the selection prac- 
tised in the bull stud of the New York Artificial Breeders’ 
Cooperative over a period of eight years. A first analysis 
on a 4-way classification of sires, six-month periods, 
herds and two-month age groups indicates a very highly 
significant interaction sum of squares. This is reduced, 
but not removed, in a second analysis which is on a 2-way 
classification of sires and the period-herd-age subclasses 
of the first analysis. 

Tukey’s sum of squares for non-additivity is computed 
to be smaller than the within subclass mean square; it is 
deduced that, in the whole class of monotone functions that 
are better approximated by a linear than by a quadratic 
polynomial, there is none that, when applied to the data, 
will significantly reduce the interaction sum of squares. 
An unbiased estimate of the interaction variance is nearly 
four times as large as that of the sire variance; the 
method of estimation used is not known to have any useful 
property other than that of being unbiased. 

On the assumption that the sire-period interaction may 
be ignored, and that the other interactions involving sires 
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lead to no bias, the average sire effect in each period is 
computed. Using the estimates obtained from the second 
analysis these average sire effects show a definite upward 
trend corresponding to a time when there were enough 
bulls in the stud to eliminate those whose daughters got 
by artificial insemination did not milk well. Comparing 
the averages for the populations of cows calving in the 
years beginning March Ist, 1949, and March Ist, 1956, a 
genetic gain of 253 lb. milk due to sire selection is found. 
Using a one-tailed test this is significant at almost the 

2 1/2 percent level, and it is concluded that the selection 
was effective. 

The results obtained are not biased by the use of age 
correction factors, but biases due to three types of selec- 
tion may exist - biases due to culling among cows, to 
culling among bulls and to selection of the records. The 
extent of these biases is unknown, but they are probably 
small; the first two are in the opposite direction to the 
third. Microfilm $2.50; Xerox $5.00. 97 pages. 
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A QUANTITATIVE GENETIC STUDY OF 
A NUTRITIONAL DIFFERENCE BETWEEN TWO 
PURE LINES OF THE HOUSE MOUSE 


(L. C. Card No. Mic 60-72) 


Merton Seymour Honeyman, Ph.D. 
The Ohio State University, 1954 


The nutritional requirements of mice and rats have 
been studied extensively by numerous investigators. Some 
workers have found that strains of rats and mice differ 
with respect to their quantitative requirements for certain 
nutrients or in respect to their response to the same 
nutrients. Light and Cracas’ found that three strains of 
the white rat differed with respect to their quantitative 
requirement of thiamine. Fenton and Cowgill’? and Fenton, 
et al reported quantitative differences in the riboflavin 
requirement of C57 and A strain mice and in the panto- 
thenic acid requirement of C57 and C3H mice. A differ- 
ence in the weight gain of C3H and C57 mice on high and 
low fat and protein diets was demonstrated by Fenton and 
Carr.‘ Although these strain differences have been re- 
ported, no genetic investigations of nutritional differences 
in mammals have been reported. 

In a study of the weight gain of the C57BL/10 and 
BALB/c strains of mice on a 10 per cent protein diet 
(diet 241, Fenton and Carr) over a 30 day period from 
time of weaning, it was found that there was a difference 
of 2.6 grams in the weight gain of the two strains. As 
weight gain was found to have the property of continuous 
variation, crosses were made between the two strains to 
study the mode of inheritance of the difference in weight 
gain on the 10 per cent protein diet. It was found that this 
character is inherited approximately in the manner ex- 
pected under the hypothesis of quantitative inheritance. 

Nilsson-Ehle reported the first case of multiple 
factor inheritance. East*® reported results which supple- 
mented the findings of Nilsson-Ehle, and later® laid down 
eight requirements which experimental data had to meet 








if the character investigated was to be classed as a case 
of multiple factor inheritance. Other investigators, 
Fisher, Immer, and Tedin,’ and Mather,® have presented 
statistical techniques for the interpretation of quantitative 
data, and these techniques were used in analysing the 
difference in weight gain. 

Male mice of the two inbred strains and the subsequent 
crosses were weaned at 21 days of age and their weight 
gain from 21 to 51 days of age on the control and 10 per 
cent protein diet was recorded. A significant difference 
in weight gain was found on the 10 per cent protein diet, 
but there was no difference found in the weight gain on the 
control diet between the two inbred strains. 

The system of mating by which the first and second 
filial generations and the first and second backcross 
generations were obtained was: 








(C57BL/10)P, P, (BALB/c) 
sabe whee INT oy 
me et F2 wh bs at W 
By Bie Ba Boo 


The observed weight gains were found to be influenced 
by a seasonal effect. This seasonal variation had to be 
removed before any genetical analysis of the data could 
be undertaken. The seasonal effect was removed by fitting 
the observed data by the method of least squares to the 
sine curve, 


Y = Asin(X +) + L 
in which Y is the weight gain of the individual 
A is the amplitude of the sine curve 
X is the angle in degrees for individual Y 


@ is the common phase angle for the two 
parental strains 


L is the mean weight gain. 


Before the consideration of the parental differences 
was discussed, it was deemed advisable to determine if 
the parental strains were homozygous for the character 
under consideration. The two parental strains were found 
to be homozygous within the limits of sampling error. 

The difference of 2.6 grams in the weight gain of the two 
parental strains was found to be a highly significant dif- 
ference: t = -7.35, t(,o1,155) = 2.609. No difference in the 
weight gain of offspring resulting from reciprocal crosses 
was found, and it was concluded that no maternal influence 
was being exerted. 

Before the genetic analysis of the data could be made, 
a test of the adequacy of the scale had to be made. The 
comparison of the means of the various generations gives 
an indication of the adequacy of the scale. To be adequate 
for analytical purposes, the scale must satisfy the criteria 
of additiveness of genic effects and the contributions of 
the nonheritable agents must be independent of the geno- 
type. A method of comparing the means to answer these 
questions is described by Mather.® The use of the data 
adjusted for the effect of season satisfied the criteria for 
scaling and the scale was therefore deemed adequate. 

The genetic analysis involved partitioning the components 
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of variation into the heritable and nonheritable components 
as described by Mather. The heritable variation may be 
divided into the fixable (D) and unfixable (H) variations. 
The fixable variation is caused by the differences in the 
average character expression associated with the two 
homozygotes for each pair of genes involved. The unfix- 
able variation arises from the differences between the 
expression of the heterozygotes and the average of the two 
corresponding homozygotes. The magnitude of the unfix- 
able variation is dependent on the dominance relation of 
the genes. 

The nonheritable component of variation, E, having the 
seasonal effect removed, represents environmental varia- 
tion other than seasonal. E was divided into the variation 
within sibship groups, E, , and the variation between sib- 
ship groups, Eo. 

The analysis of the variations of the various genera- 
tions in the manner described by Fisher, Immer, and 
Tedin’ and Mather® produced the following estimates of 
D, H. E,, and Ez: 


D = 7.85 + 2.53. 
H = -2.65 + 3.83 
E, = 1.92 + 0.37 

E, = 3.47 + 0.23. 


Since the magnitude of the unfixable (H) heritable 
variation is dependent on the dominance relation of the 
genes, and since H has such a large standard error in 
relation to its estimated value, it was concluded that 
dominance is absent. 

By a test of the homogeneity of D and H over the first 
and second backcross generations, it is possible to detect 
the presence of linkage. The estimates of D, H, E,, and 
E2 obtained in this manner are: 


D = 10.44+ 2.08, 
H = -9.48+ 4.37 

E, = 2.33+ 0.99, 
E, = 2.72+ 0.187. 


If the variance of the estimates is significantly reduced, 
linkage is present; if not, it is absent. An analysis of the 
variances of the two sets of estimates has an F = 43.44, 
F(.01,7,1) = 12.25, clearly indicating that linkage is present. 
A comparison of the first and second backcross gener- 
ations led to the conclusion that the genes were linked in 
repulsion phase with the BALB/c strain having more plus 
alleles than the C57BL/10 strain. Since the genes are 
linked in repulsion phase, it would be possible by selection 
to obtain strains of mice which differed in their weight 
gain on a 10 per cent protein diet by more than 2.6 grams. 
Microfilm $2.50; Xerox $5.00. 97 pages. 
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THE EFFECTS OF SODIUM FLUORIDE 
ON CARP AND RAINBOW TROUT 


(L. C. Card No. Mic 59-3979) 
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Major Professor: Dr. Wm. F. Sigler 


The symptoms of acute fluoride intoxication in carp 
and rainbow trout includes lethargy, violent and erratic 
movement, and death where there is partial or complete 
muscle contraction. Excessive mucous production asso- 
ciated with an increase in the population density of mucous 
cells in the epithelium of the head region and the gills also 
occurred. Changes in the electrophoretic pattern of the 
serum proteins in carp blood is also evident as is the 
increase in the fluoride concentration of the bones and a 
hypertrophy of the ultimobranchial gland. Rainbow trout 
embryos displayed initial symptoms similar to the adult 
fish, including the lethargy, violent movement and tetanic- 
like death. The rupturing of the chorion by the embryo 
was attributed to the violent movement during the onset of 
the intoxication. The lethal doses and the sensitivities of 
the fish to the toxin are shown to be dependent on several 
variables including size of the fish, temperature of the 
medium, calcium concentration of the medium and 
chloride concentration of the medium. It was demon- 
strated that there is an uptake of fluoride in muscle 
tissue, cancellous bone and skeletal bone. The uptake in 
all the tissues examined was increased when there was a 
rise in the fluoride concentration of the medium. The 
uptake of fluoride by bone was via a second order reac- 
tion and was assumed to be an enzymic process. The 
proliferation of the mucous cells in the epithelium of the 
gills and the head region is postulated to be instrumental 
in the excretion of fluoride from the body and is consid- 
ered an effective defense mechanism against fluoride 
intoxication. The hypertrophy of the ultimobranchial 
gland is thought to be the result of a deficiency in calcium 
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prompted by the effects of fluorides in the system. The 
uptake of fluoride by the bone is also ascribed to the role 
of a defense mechanism against fluoride intoxication. 

This is postulated to occur with the elimination of fluoride 
from body circulation by its formation of a stable mineral 
complex. Microfilm $2.50; Xerox $4.40. 81 pages. 


ENDOCRINE MECHANISMS OF THE FAILURE 
OF PINTAILS (ANAS ACUTA) TO 
REPRODUCE IN CAPTIVITY 


(L. C. Card No. Mic 60-371) 


Richard Edward Phillips, Ph.D. 
Cornell University, 1959 





The complete failure of wild Pintail ducks to repro- 
duce in captivity was investigated to discover what physio- 
logical mechanisms were causing the inhibition. Males 
developed fully active testes, but the ovaries of females 
scarcely developed at all. Evidence in the literature 
suggested that extra hours of daylight might stimulate 
ovarian development, but our experiments confirmed 
earlier attempts by others who failed to stimulate ovaries 
of captive wild ducks with artificially increased photo- 
periods. Nutritional deficiencies were considered unlikely 
to be responsible because some hand-reared females 
(reared from eggs taken from nests in the wild) laid and 
because Mallards laid heavily on the same diet and showed 
no symptoms of malnutrition. 

Bioassays of Pintail anterior pituitary glands in day- 
old Leghorn cockerels showed that wild pre-laying and 
captive hand-reared females both had gonadotropic poten- 
cies about twice that of laying females. Pituitaries of 
wild-caught captives had no assayable gonadotropic po- 
tency (four pituitaries per assay chick in all cases). These 
data indicated that the failure to reproduce lay in a lack of 
production and release of gonadotropic hormones by the 
pituitary glands of the ducks. They also indicate different 
mechanisms for elaboration and release of the hormones 
by the glands. Data from the same assay chicks failed to 
show any difference in pituitary ACTH activity of wild and 
captive ducks, while study of the adrenals of the ducks 
indicated a significant increase in the weights of these 
glands in laying hens. This difference was not reflected 
in an increased proportion of cortical tissue. As none of 
the non-laying groups of ducks showed signs of adrenal 
hypertrophy while layers did, it is very unlikely that 
excess adrenal secretions are responsible for the reduced 
pituitary gonadotropic activity of captives. 

Captive ducks had smaller thyroids than wild birds but 
showed similar histology. Injections of thyroxin alone and 
in combination with gonadotropic hormones failed to stimu- 
late the ovaries of captives, so thyroid malfunction seemed 
excluded as the cause for reproductive failure. 

Attempts to stimulate the ovaries of captive ducks with 
pregnant mare serum or with chicken pituitary powder at 
doses of 10 Cartland-Nelson units or approximately 10 
pituitaries per duck daily for 10 to 20 days failed to pro- 
duce follicles more than five or six millimeters in 
diameter. Tranquilizing drugs and decerebration did not 
cause long photoperiods to be more effective than in intact 
birds, and no differential response to hormones of duck, 








chicken, or mammalian origin could be demonstrated in 
Pekin Ducks (also Anas). Injection of 15-20 chicken 
pituitaries per bird daily for 10-15 days resulted in 
numerous large follicles with yellow yolk and normal 
gradation in size but an abnormal amount of atresia. 
Diethylstilbesterol significantly augmented the ovarian 
response to pituitary injections. 

The evidence from pituitary assays, confirmed by hor- 
mone injections, indicates that captivity inhibits reproduc- 
tion in ducks by depressing pituitary gonadotropin activity, 
presumably through neural influences operating through 
the hypothalamus. 

Microfilm $2.50; Xerox $4.40. 83 pages. 


BREEDING AND CYTOLOGY OF SELECTED 
SPECIES IN THE GENUS CROCUS 


(L. C. Card No. Mic 59-6793) 


Owen Maurice Rogers, Ph.D. 
The Pennsylvania State University, 1959 


The genus Crocus contains 75-80 species of Mediter- 
ranean origin. The cultivated species of the genus are 
normally asexually propagated and many forms have been 
maintained in cultivation for long periods of time. The 
plants are, in general, easily grown, produce many large, 
open flowers which are easy to manipulate and usually 
produce abundant pollen. In addition, wide variation of 
morphological characters, flowering dates and chromo- 
some numbers exist in both wild and cultivated forms. 
The somatic chromosomes are relatively large and can 
be studied readily using smear techniques. 

With this background, research was undertaken within 
the cultivated species of Crocus with the following objec- 
tives: 

1. To determine the chromosome numbers of the 
cultivated species. 

2. To determine the crossability of these species 
with emphasis on the varieties and cultivars of C. chrysan- 
thus. 
~ 3. To determine if there are interrelationships be- 
tween phenotypes and chromosome variations. 

4. To investigate fertility relationships in certain 
species, varieties and cultivars. 

5. To determine cultural methods for efficient growth 
and forcing of Crocus. 

During the course of the study chromosome numbers of 
48 species, varieties and cultivars of Crocus were deter- 
mined, Of these 25 were original counts. The additional 
chromosome determinations confirmed the numbers 
reported in the literature in all cases except two. One of 
these, C. banaticus, may be misnamed and original ma- 
terial of the other, C. speciosus ‘Pollux’, was not avail- 
able for comparison. Chromatin bridges and individual 
polyploid cells were also observed in somatic tissue. 

Various two-way crosses were attempted within 
several related groups. The results were incomplete 
since many lots did not bloom or, if flowers were pro- 
duced, they did not form pollen. 

No relationship could be found between phenotypic 
types and chromosome number variation within the 
species. 
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Meiotic studies were conducted on three cultivars of 
C. chrysanthus. In two forms with an even somatic 
chromosome number of 2n = 8, ‘E. P. Bowles’ and ‘Snow 
Bunting’, meiotic divisions were regular. In the cultivar 
‘Dorothy’ with 2n = 9, divisions were irregular although 
as much as 25 per cent good pollen was observed in ma- 
ture anthers. 

Several cultural regimes were investigated to deter- 








mine the best cultural n.athods for growth and forcing of 
Crocus. Certain of the lots, however, did not produce 


adequate pollen or number of flowers. It is felt that the 


difficulty in obtaining pollen and flower production was 
caused by sub-optimum cultural conditions for these 
groups and that the point of difficulty may have been the 
temperature level during the winter storage. 

Microfilm $2.50; Xerox $5.60. 115 pages. 
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THE GROWTH AND REPRODUCTION OF CHARA 
IN A DEFINABLE NUTRIENT MEDIUM 


(L. C. Card No. Mic 60-121) 


Robert Gordon Anderson, Ph.D. 
The University of Nebraska, 1958 


Advisers: Robert C. Lommasson 
Rufus H. Moore 


The culturing of multicellular algae has, for the most 
part, been neglected. This is due to a number of reasons, 
among them the difficulty in handling these organisms and 
lack of suitable culturing solutions. 

Employing Buljan’s solution as a basis, the inorganic 
mineral requirements for clonal members of Chara zey- 
lanica Willd. were determined, and a nutrient solution was 
devised. The techniques utilized in the experimental pro- 
cedure involved the replacement of either anions or 
cations, using sodium or chloride salts, respectively, to 
determine the concentration of nutrients necessary for 
maximum growth. This concentration of ions was then 
utilized in the form of a nutrient triangle as suggested by 
Hamner. 

Results showed that low concentrations of phosphorus 
were required to give best results, while high concentra- 
tions of phosphorus inhibit growth. A wider range in 
concentrations of ions could be employed for the remain- 
ing major ions. A number of micronutrients were also 
shown to be required by the plants. 

A source of carbon dioxide was shown to be necessary 
for maximum growth of the plants, and it was shown that 
the plants utilize bicarbonate ions. 

An explanation for the calcification of the plant body of 
Chara was offered. 


Nutrient Solution for Chara zeylanica Willd. 





Compound grams/liter 
Caso, 0.170 
MgSO, 0.131 
Mg(NO, ) ,*6H,O 0.115 
MgCl,-6H,O 0.313 
KH,PO, 0.0054 
KCl 0.069 





Nutrient Solution for Chara zeylanica Willd. (Continued) 





Compound grams/ liter 
Caco, 0.23 
NaHCO, 0.20 


Na,SiO,-9H,O 0.074 
Micronutrients (modified from Arnon) 


One m1 from each of the following stock solutions: 
Compound grams/liter 
H,BO; 2.860 
MnCl,-4H,O 1.181 
ZnSO,-7H,O 0.222 
MoO, 0.015 
Cr,K,(SO,),°24H,O 0.096 
NiSO,:6H,O 0.045 
Co(NO, ),-6H,O 0.049 
Iron Solution 
One ml from the following stock solution: 
Compound grams/ liter 
Ferric citrate (FeC,H,O,-3H,O) 5.30 
Citric acid 5.30 


Microfilm $2.50; Xerox $6.20. 127 pages. 


INVESTIGATIONS OF A NEBRASKA AND 
COLORADO PRAIRIE AND THEIR IMPACT 
ON THE RELICT CONCEPT 


(L. C. Card No. Mic 60-122) 
Marvin Adolph Bichel, Ph.D. 
The University of Nebraska, 1959 


Adviser: John F, Davidson 


An investigation of a presumed relict prairie in the 
Black Forest of Colorado was undertaken by comparing 
the behavior of representatives of nineteen species common 
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to this area and the so-called true prairie of eastern 
Nebraska. Clonal segments were grown in experimental 
gardens at Lincoln and Scottsbluff, Nebraska during 1957 
and 1958. Additional evidence on temperature and photo- 
periodic responses was obtained through greenhouse 
studies in Lincoln. In addition to the plant studies, cli- 
matic and edaphic comparisons of the natural sites were 
made. 

Among the conclusions reached were: 

1. The growth of an individual plant in any location is 
the resultant of interactions between the genic constitution 
of the individual and the environment. 

2. The extreme values of the environmental factors 
are the only significant values. 

3. The behavior of a plant community is, basically, 
determined by the behavior of the individuals comprising 
it. 

4. The more severe a habitat is, the severity of which 
is determined by the degree and rapidity of fluctuations 
in environmental factors, the more stringent is its selec- 
tion, and the less genetic variation there is within the 
plant population. 

5. Behavior responses of individuals composing a 
plant population may be modified in time and degree by 
different combinations and sequences of environmental 
factors during any one growing season. 

6. The climatic and edaphic factors of a particular 
site can not be determined with any degree of precision, 
using merely the presence of species or combinations of 
species as a criterion. 

7. The only valid use of the term “relict” is in the 
sense that a community is the remnant of a preexisting 
community. Hence, usage of the term in an attempt to 
explain the occurrence of disjunct plant communities is 
illogical. Microfilm $2.50; Xerox $8.60. 189 pages. 


STUDIES ON THE GROWTH AND FLOWERING 
OF SAINTPAULIA IONANTHA, VARIETY ORCHID 
WONDER, UNDER FLUORESCENT LIGHT. 


(L. C. Card No. Mic 60-69) 


Richard Howard Hanchey, Ph.D. 
The Ohio State University, 1954 


Saintpaulia has become in recent years the most popu- 
lar flowering house plant in America. Its great popularity 
as a house plant is largely owing to the number of varie- 
ties available to the grower. The different flower forms 
and leaf patterns, plus the wide range of colors and the 
fact that it will produce flowers over a long period of time 
make it a very desirable house plant. A considerable 
amount of general information has been published on 
varieties, culture, propagation, and the history of this 
plant, but nothing has been published on the effect of light 
of controlled intensity and duration on its reproductive 
and vegetative development. One purpose of the disserta- 
tion was to ascertain the effect of various controlled day- 
light fluorescent light intensities and durations on floral 
initiation and development and vegetative growth in Saint- 
paulia. Another reason for conducting this research was 
to observe the effect of natural light of various intensities, 
controlled as much as possible, on floral initiation and 











development and vegetative growth. The variety Orchid 
Wonder was used in the experiment. 

The following series of treatments were made in 
August, 1951, and continued through February 6, 1952. 


Fluorescent Light 





Intensity Duration 
1. 100 foot-candles 6 hours 
2. 100 foot-candles 12 hours 
3. 100 foot-candles 18 hours 
4. 300 foot-candles 6 hours 
5. 300 foot-candles 12 hours 
6. 300 foot-candles 18 hours 
7. 600 foot-candles 6 hours 
8. 600 foot-candles 12 hours 
9. 600 foot-candles 18 hours 


Natural Light 


10. 300 foot-candles 
11. 300 foot-candles 
12. 500 foot-candles 





adjusted shade’ 
fixed shade? 
adjusted shade 


13. 500 foot-candles fixed shade 
14. 700 foot-candles adjusted shade 
15. 700 foot-candles fixed shade 
16. 900 foot-candles adjusted shade 
17. 900 foot-candles fixed shade 
18. 1100 foot-candles adjusted shade 
19. 1100 foot-candles fixed shade 
20. 1300 foot-candles adjusted shade 
21. 1300 foot-candles fixed shade 


The fluorescent light treatments were conducted in a 
dark, windowless, and insulated basement where the rela- 
tive humidity was maintained at approximately 60 per cent 
and the temperature seldom varied from 65°F. Daylight 
40-watt and 85-watt fluorescent lamps were suspended at 
the proper level above plants in the various plots to pro- 
vide the specified intensity. Duration of light was con- 
trolled by a time clock. 

Plants growing under the adjusted shade treatments 
received the maximum light intensity called for during the 
entire day as far as was possible by manual manipulation 
of the layers of unbleached sheeting and cheese cloth which 
were used to regulate the amount of light reaching the 
plants. Light readings were taken at 2-hour intervals 
throughout the day and the cloth covering was adjusted at 
that time if necessary. 

Cloth coverings were arranged over the plants growing 
in the fixed shade treatments so that when the peak light 
intensity was reached each day the plants in each treat- 
ment would not receive more than the specified intensity. 

In order to ascertain the effect of the various fluores- 
cent and natural light treatments on flower development 
and vegetative growth, the following records were taken: 


1. Average date of first open flower from marked 
leaf axils 
Average number of flower stalks per plant 
Average number of flowers per flower stalk 
Average number of flowers per plant 
Average spread of plant (in inches) 
Average number of leaves per plant 
Average number of crowns per plant 


The following results were obtained from this study. 
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Significantly earlier flowering occurred on plants 
growing under 600 foot-candles of fluorescent light for 12 


and 18 hours than on plants in any other treatment of either 


fluorescent or natural light. Earlier flower production 
was obtained from plants growing at 300 foot-candles of 
fluorescent light for 6, 12, and 18 hours than from plants 
in either of the 300 foot-candles natural light treatments. 

The greatest average number of flower stalks per plant 
was produced in the natural light treatment of 1300 foot- 
candles fixed shade, with the fluorescent light treatment of 
600 foot-candles for 18 hours being second in this respect. 
The greatest average number of flowers per flower stalk 
and flowers per plant was produced in the fluorescent light 
treatments of 600 foot-candles for 12 and 18 hours, with 
the 18 hour treatment being significantly superior. One 
hundred foot-candles of fluorescent light for 12 and 18 
hours and 300 foot-candles for 6 hours were insufficient 
for any appreciable flower production. Slightly less than 
3 flowers per plant on the average, were produced on 
plants growing under the 100 foot-candles for 6 hours 
treatment, compared to an average of 239 flowers per 
plant for those growing under the 600 foot-candles for 18 
hours treatment. Two flower stalks in one leaf axil were 
observed on some plants growing in the 600 foot-candles 
for 6, 12, and 18 hours and in the 100 and 300 foot-candles 
treatments for 18 hours. 

In general, plant spread was greater, average number 
of leaves per plant less, and average number of crowns 
per plant less from plants growing under fluorescent light 
than from those growing under natural light. 

Plants growing under the 600 foot-candles for 18 hours 
fluorescent light treatment contained significantly fewer 
leaves per plant but produced significantly more flowers 
per plant than those growing under the best natural light 
treatments. 

It was attempted to discover the effect of the various 
fluorescent light treatments on flower bud initiation by 
taking axillary leaf bud samples at weekly intervals from 
October 17, 1951, through November 28, 1951. Only the 
smallest terminal leaf for each plant, marked October 10, 
1951, was used as leaf bud samples for microscopic 
examination. Floral initiation was assumed to have taken 
place at the time sepal formation occurred. 

Microscopic examination of bud samples from plants 
growing under 100 foot-candles of fluorescent light for 6 
hours duration revealed that this was insufficient light for 
any of the sampled buds to initiate floral organs during 
the 49 day sampling period. Very little floral initiation 
occurred from marked leaf axils of plants in the 100 foot- 
candles for 12 and 18 hours treatments. 

Fluorescent light of 300 and 600 foot-candles intensity 
and of 6, 12, and 18 hours duration were sufficient for 
initiation of floral parts. There was relatively little 
consistent difference among these treatments in time of 
floral initiation of the plants. 

Microfilm $2.50; Xerox $4.40. 82 pages. 


1, Adjusted shade refers to the treatments in which the 
specified light intensities were maintained for as great a 
length of time as possible each day by manipulation of the 
cloth covering. 

2. Fixed shade refers to the treatments in which the 
specified light intensities were obtained but not exceeded 
when the peak light intensity was reached each day. 

Abstract published by special arrangement with The 
Ohio State University. 





SOME ASPECTS OF FAT METABOLISM 
IN GERMINATING SOYBEANS 


(L. C. Card No. Mic 60-198) 


Varda Kahn, Ph.D. 
University of Illinois, 1959 


In an attempt to study fat metabolism in germinating 
soybeans, the native fat fraction was selected as a system 
in which both the fat and enzymes related to its metabo- 
lism would be in a stage approaching the in situ conditions. 
Electron microscopy indicated that the fat droplets in the 
germinating soybean cotyledons and in the isolated native 
fat fraction were surrounded by a limited layer, possibly 
a membrane. 

Physical measurements indicated that the fat globules 
were limited by a hydrophylic layer from which water 
could be withdrawn osmotically. However, the fat droplets 
were not considered as osmometers, since no evidence of 
volume changes was found, possibly due to the lack of an 
internal aqueous phase within the fat droplets. The likeli- 
hood that the limiting layer was a true structural mem- 
brane is small, in view of the fact that preincubating the 
native fat with exogenous enzymes capable of digesting 
biological membranes (enzymes such as phospholipase, 
ribonuclease, and protease), or exposing the native fat to 
physical disruption, did not render the fat more accessible 
to hydrolysis by lipase. 

Active lipase was found associated with the native fat 
fraction. Its activity could account for the major portion 
of the free acids released during incubation of the native 
fat. Lipase appeared to be preferentially adsorbed on the 
native fat, since successive washings increased the spe- 
cific activity of the endogenous lipase. Since native fat 
was not exclusively composed of triglycerides, the pos- 
sible means by which components such as proteins, RNA, 
and phospholipides were degraded, was tested. Enzymes 
such as RNAase, protease, lipoxidase, and peroxidase 
were found associated with the native fat fraction. 

In an effort to learn about the further degradation of 
fatty acids, search for the existence of fatty acid activat- 
ing enzyme was undertaken. With the aid of the radio- 
active pyrophosphate exchange with ATP technique, the 
activation of long chain fatty acids was demonstrated, 
although the activity with these was less than that with 
short and medium chain acids. Unsaturated long chain 
fatty acids were activated at a faster rate and at lower 
concentrations than saturated ones. 

The specific activity above the endogenous level was 
highest in the mitochondrial fraction as compared to the 
native fat and supernatant. The most extensive studies, 
therefore, were carried out with the mitochondrial frac- 
tion. The pyrophosphate exchange reaction with ATP was 
dependent on ATP and magnesium, partially inhibited by 
CoA and dialysis, and enhanced by the presence of mer- 
captoethanol. 

Attempts to decrease the endogenous level of pyro- 
phosphate exchange by preparing an acetone powder, 
adding amino acid analogues, or dialyzing the preparation, 
were not profitable, since such treatment also affected 
the fatty acid activating enzyme. The system was very 
sensitive to substrate concentration. High substrate 
concentrations were inhibitory, especially the unsaturated 
long chain fatty acids. 

A hypothesis was tested, according to which the pres- 
ence of endogenous lipoxidase and peroxidase could explain 
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how unsaturated long chain fatty acids could stimulate the 
pyrophosphate exchange reaction at low concentrations and 
inhibit it at high concentrations. By the action of lipoxi- 
dase, unsaturated long chain fatty acid peroxides could be 
formed. In the presence of peroxidase and a suitable 
hydrogen donor, such peroxides could be degraded to 
smaller units with the eventual formation of short chain 
fatty acids which are readily activated. At high concen- 
trations of unsaturated fatty acids, peroxides could accu- 
mulate and thus account for the observed inhibition. The 
results were not conclusive, since inhibiting the activity 
of lipoxidase or initiating that of peroxidase, inactivated 
the fatty acid activating enzyme. 

Microfilm $2.50; Xerox $6.00. 121 pages. 


THE ROLE OF THE OOSPORES 
OF PERONOSPORA PARASITICA IN 
DOWNY MILDEW OF CRUCIFERS 


(L. C. Card No. Mic 60-305) 


Dorothy McMeekin, Ph.D. 
Cornell University, 1959 





The means of primary infection of Brassica oleraceae 
var. botrytis and capitata L. (broccoli, cauliflower, and 
cabbage) by the downy mildew fungus Peronospora para- 
sitica (Pers.) Fries has never been determined. Since 
P. parasitica is an obligate parasite, its hosts will not 
survive the winter in New York, and cruciferous weeds 
are not susceptible, the role of the oospore was studied. 
Investigations sought to determine: the presence of 
oospores in the field, factors favoring oospore formation, 
and whether oospores will germinate and produce infection. 

Thousands of oospores were found in the field in the 
necrotic and chlorotic areas of infected cabbage and 
broccoli leaves, but not in the green areas of the same 
leaves. 

The fungus was maintained in “culture” on Danish 
Ballhead cabbage seedlings grown on 1% agar and Hoag- 
land’s solution in test tubes or Stentor dishes. 

The possibility that suscept maturity, as influenced by 
age of the seedlings, temperature, and light, determines 
oospore formation was investigated. Fourteen to 45-day- 
old plants were inoculated with conidia from “culture” and 
these plants were placed at 5° or 18° C with either 8 or 
80 ft-c of light. Some plants were alternated between 5° 
and 18° C. Oospores did not form with any of these treat- 
ments. 

These experiments were repeated using conidia 
collected in the field. Oospores formed readily in the 
cotyledons. The effect of light was variable, probably due 
to raising the plants under uncontrolled laboratory condi- 
tions prior to inoculation. When cabbage seedlings were 
grown in complete nutrient solutions and those deficient 
in N, P, and K, oospores formed in most of the deficient 
plants but not in those with a complete nutrient solution. 
Both laboratory studies and field observation indicate that 
oospores form most often in senescent tissue. 

Since oospores formed readily in the plants inoculated 
with conidia from the field but not in those inoculated with 
conidia kept in “culture”, the “cultures” were mixed. 
Several of these crosses produced oospores indicating that 











the “culture” method has selected either an antheridial 
or oogonial strain. The “culture” method also selected 
less virulent strains of the pathogen. 

Microscopic studies showed oogonia and antheridia 
arising from separate hyphae. The antheridia were more 
tendril-like than has been described previously for this 
organism. 

Leaves containing oospores were collected from the 
field in the fall. The leaves were allowed to decay at 
15° C and then samples were placed at temperatures 
ranging from -5° to 27° C for 5 months. These oospores 
would not infect cabbage seedlings either before or after- 
ward. Treatments with dung infusion, 0.04% KMnO,, and 
a leachate of the soil from cabbage roots were not effec- 
tive in producing oospore germination. The oospore wall 
was more penetrable to cotton blue afterward. 

The soil from a field of cabbage heavily infected with 
P. parasitica during the previous season was collected in 
the spring and planted to cabbage, which remained healthy. 

In conclusion it seems that oospores are present in 
sufficient numbers to provide primary inoculum, but the 
question is not settled since germination and infection 
have never been demonstrated. 

Microfilm $2.50; Xerox $3.00. 28 pages. 


MORPHOLOGY OF THE LEAF BLADE 
IN SELECTED MEMBERS OF THE 
ANDROPOGONEAE WITH SPECIAL EMPHASIS 
ON VASCULARIZATION 


(L. C. Card No. Mic 60-128) 


Howard Clayton Reynolds, Ph.D. 
The University of Nebraska, 1959 


Adviser: Robert C. Lommasson 


A survey was made of the anatomical and morphologi- 
cal aspects of a wide variety of members of the Andro- 
pogoneae which were growing in the Andropogoneae 
Nursery of Oklahoma State University at Stillwater, 
Oklahoma. Quantitative measurements were made to 
determine vein length per unit area, volumetric relation- 
ships of the various tissues, the ratio of the major blade 
unit width to its thickness, and the ratio of the maximum 
major blade unit width to the width of a single wing. 
Qualitative observations were made on the diagnostic 
anatomical features of the cross section of the leaf blade. 
It was desirable to know how the above tissue patterns 
could be compared from species to species of grasses 
grown under similar environmental conditions of a com- 
mon transplant garden. It is believed that this anatomical 
evidence may be added to that of other botanical disci- 
plines to further a better understanding of the phylogenetic 
relationships within the tribe Andropogoneae. This study 
is especially timely because of the great interest in these 
grasses for range reseeding purposes. 

It was found that the 72 members of this tribe showed 
a rather high degree of vascularization as evidenced by 
their high values of vein length per unit area. This is in 
agreement with a study of Lommasson which also shows 
a high vein length for members of the subfamily Pani- 
coideae to which the Andropogoneae belongs, as contrasted 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








3038 BOTANY 





to certain members of the Festucoideae. Measurements 
of 72 entries gave an average vein length in cm/sq cm of 
132.16. Of the five subtribes studied, the mean vein length 
ranged from 118 in the Sorginae to 163 in the Ischaeminae. 
The minimum vein length for the five subtribes was 91, 
found in Sorghum plumosum of the subtribe Sorginae, and 
the maximum 193 in Eremopogon foveolatus of the sub- 
tribe Andropogoninae. 

The percentage vein volume shows an element of 
homogeneity, whereas the per cent of veins plus chloren- 
chyma, as well as the percentage of combined tissues, 
showed an element of heterogeneity. The two latter meas- 
urements with their greater range of variability may be of 
greater diagnostic value than the measurement of vein 
volume. Bothriochloa ischaemum (King Ranch Bluestem) 
had the highest percentage of mesophyll of the 38 entries 
studied, and this may in part be indicative of its high 
palatability and its success as a range grass in the south- 
west. 

In comparing the width with the average thickness of 
the widest major blade unit, it was observed that a rela- 
tively large number of the 70 entries had nearly the same 
average thickness compared to the very few having nearly 
the same width. Since thickness is fairly constant, the 
width/thickness ratio need not be employed for diagnostic 
purposes, but the width of the unit was sufficiently charac- 
teristic. 

A study of the relation of the maximum major blade 
unit to the other major blade units in a single wing of the 
leaf blade showed that maximum vascularization, as evi- 
denced by the greatest number of intercalary veins, 
occurred in the first major blade unit outside the midrib 
in nearly two-thirds of the 68 leaves surveyed. 

A diagnostic key was made for purposes of pointing out 
the chief anatomical features of the cross-sectional anat- 
omy of the leaf. The bulliform cells were considered to 
be of prime importance in the delimitation of the various 
entities. Their number, size, shape, and position with 
regards to the intercalary veins furnished valuable identi- 
fying characteristics. It was noteworthy that two of the 
most mesic species were apparently lacking in bulliform 
cells, with most of the remainder having these cells only 
in the adaxial epidermis. 

Microfilm $2.50; Xerox $5.40. 108 pages. 








MORPHOLOGICAL STUDIES IN 
THE CHAETOMIACEAE 


(L. C. Card No. Mic 59-6926) 


Wesley Cecil Whiteside, Ph.D. 
Florida State University, 1959 


Purpose: The traditional classification of the Ascomycetes 
is based to a considerable extent on the gross appearance 
of the ascocarp, although the recent tendency has been to 





place emphasis on the development of the ascocarp and 
the structure of the ascus and of the centrum. The Chae- 
tomiaceae, a family of Ascomycetes in the pyrenomycete 
series, is characterized by evanescent asci produced 
within a perithecium covered by setae. The family is 
usually recognized as comprised of four genera: Chae- 
tomium, Chaetomidium, Ascotricha, and Lophotrichus. 

An investigation of the morphological characters regarded 
as fundamental in the classification of Ascomycetes has 
been made for representative species of each genus. 








Procedure: Cultures grown on agar were studied at vari- 
ous stages of development. Sectioned and whole mount 
materials were used for morphological and cytological 
observations. 





Observations: In Chaetomium globosum, C. brasiliense, 
Ascotricha guamensis, and Chaetomidium fimeti the ascus 
is the unitunicate or thin-walled type with the clavate or 
cylindrical asci originating as a fascicle in the basal re- 
gion of the ascocarp. The ascocarp, which is initiated by 
a coiled ascogonium that becomes enveloped by wall- 
forming hyphae, can be regarded as a true perithecium. 

In Chaetomium and Ascotricha the centrum is paraphysate 
and, according to the definition by Luttrell, has the Xylaria 
centrum type, while the centrum of Chaetomidium fimeti 
appears pseudoparenchymatous in sectioned material and 
approaches the concept of the Diaporthe type. The recent 
practice of some mycologists to treat Chaetomidium fimeti 
as a species of Chaetomium is considered unjustifiable 
because of the difference in centrum structure. In the 
genus Lophotrichus the globose to ovate asci occur in 
monascous locules scattered uniformly throughout a 
pseudoparenchymatous centrum. Certain characteristics, 
such as the form and arrangement, suggest the bitunicate 
ascus, although two distinct walls were not demonstrated. 
In this genus, the ascocarp primordium consists of inter - 
woven hyphae. Development was interpreted as locular. 
The ascocarp, therefore, is a pseudothecium or an asco- 
stroma. The centrum structure is a modification of the 
Dothidea type. 





























‘Conclusions: Ascocarp development in Chaetomium, 








Chaetomidium, and Ascotricha indicate a taxonomic posi- 
tion for these genera in the subclass Euascomycetes sensu 
Luttrell. Asci in a basal hymenial layer place these 
genera in the Sphaeriales. Therefore, this morphological 
study supports the retention of Chaetomium, Chaetomid- 
ium, and Ascotricha in the family Chaetomiaceae. Asco- 
carp development and ascus characteristics in Lopho- 
trichus indicate a taxonomic position for this genus in the 
subclass Loculoascomycetes rather than in the Euascomy- 
cetes. According to the ordinal definitions of Luttrell, 
Lophotrichus belongs to the Dothideales, although the 
concept of any of the presently recognized families in 
this order does not conform completely with the morpho- 
logical structure observed in Lophotrichus. 
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A STUDY OF THE APPLICABILITY OF 
CERTAIN ELECTROMETRIC METHODS 
TO FLUORIDE ION ANALYSIS 


(L. C. Card No, Mic 59-6546) 


Edwin Roy Emrick, Ph.D. 
University of Pittsburgh, 1959 


A study was undertaken to explore the applicability of 
several instrumental techniques to the analysis of small 
quantities of fluoride ions. In particular, attention was 
focussed upon the possibilities of a coulometric titration, 
a completely new approach to fluoride ion analysis. 

The coulometric method studied here was based on the 
formation of ferric-fluoride complexes, utilizing electro- 
lytically produced ferric ions, The ferric ions were gen- 
erated at a platinum anode from ferrous ions in an acidic 
chloride medium, where chlorine served as the auxiliary 
oxidant, From a consideration of the current-electrode 
potential relationships of the chlorine-chloride ion couple, 
the conditions under which chlorine can be produced quan- 
titatively were established. The 100 per cent efficient 
generation of chlorine in the solution resulted in the quan- 
titative production of ferric ions, 

The course of the titration of ferrous ions with chlorine 
was followed by means of amperometry with two polarized 
platinum electrodes. An extensive investigation of this 
indicator system was carried out in an attempt to obtain 
reproducible amperometric curves, The effects of indi- 
cator electrode size, shape, orientation in the titration 
cell and the effects of the polarizing potential on the re- 
sulting curve were studied, Further study showed that the 
current change between the indicator electrodes during a 
coulometric titration of ferrous ions could be automati- 
cally recorded, 

The effects of the surface condition of the electrodes 
and of various types of electrode pretreatment on the am- 
perometric curves were also studied in detail. It was 
found that the most reproducible amperometric curves 
resulted when the electrodes had been reduced, (any plati- 
num oxide film had been removed) prior to each titration. 

The chronopotentiometric method was used to study the 
effect of pretreatment on the surface of the platinum indi- 
cator electrodes, Some of the conclusions of earlier in- 
vestigators, concerning the formation of oxide layers on 
platinum electrodes were verified. Chronopotentiograms 
of a platinum electrode in chloride medium were obtained 
which suggested that an oxide film could also be formed on 
platinum by generating chlorine on its surface and by im- 
mersing it in a chlorine-saturated solution, 

Investigation of the coulometric titration of ferrous ions 
with chlorine in the presence of fluoride ions showed that 
the shape of the resulting amperometric curves was al- 
tered considerably. Fluoride ions were found to cause a 
decrease in the indicator current throughout the titration 
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and to shift the maximum of the curve from the midpoint of 
the titration toward the end point, The change in the cur- 
rent at the curve maximum with changing fluoride ion 
concentration was found to be nonlinear and poorly repro- 
ducible. The change in the time of the curve maximum 
was found to be linear and reasonably reproducible with 
changing fluoride ion concentration below 10° molar, and 
this shift shows good possibilities of being the basis of a 
determination for fluoride ions. There is also an indication 
that this coulometric approach might prove useful for de- 
tecting the occurrence of complexation in certain systems. 

Other methods explored in this investigation included 
amperometric titrations of fluoride ions with bismuth ions 
and cerous ions and an indirect acidimetric titration of 
fluoride ions in the presence of aluminum ions, Results of 
these preliminary studies were sufficiently encouraging to 
recommend that they be examined in more detail as poten- 
tial analytical methods, 
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SIMULTANEOUS COULOMETRIC ANALYSIS 
(L. C. Card No. Mic 60-92) 


Richard Donald McIver, Ph.D. 
The Ohio State University, 1954 


Introduction 


The principle upon which coulometry is based was first 
observed by Faraday when he noted the equivalence of the 
amount of chemical reaction at an electrode to the amount 
of current that flowed through the circuit which included 
that electrode, The number of ampere-seconds, or cou- 
lombs, required to bring about one equivalent of chemical 
change was named the faraday and its value was deter- 
mined to be 96,500 coulombs per equivalent. 

The knowledge that the total number of equivalents of 
chemical change in an electrolysis cell is also equal to the 
total number of equivalents of chemical change in a second 
electrolysis cell, in series with the first, is also funda- 
mental in coulometry. A reaction known to proceed at 100 
per cent current efficiency is often measured in one cell 
in order to determine the number of equivalents of un- 
known reaction in another cell, The known reaction takes 
place in a cell, called a coulometer, in which the reaction 
is measured as the volume of gas evolved, the weight of a 
deposit on an electrode, the amount of substance changed 
from one oxidation state to another, and so forth. 

The amount of known reaction may also be measured 
by mechanical or electronic summation devices or, if a 
constant rate of reaction or constant current is maintained, 
the total current is more conveniently measured by an ac- 
curate measurement of the time required for an electroly- 
sis. This latter case is the usual procedure in constant 
current coulometry, 
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In controlled cathode coulometry, the desired unknown 
reaction is brought about by careful control of the applied 
potential of the working electrode, This potential may be 
determined by preliminary polarographic investigations 
using a microelectrode of the same material that is to be 
used as the working electrode, Interfering reactions which 
proceed at potentials below the potential of the desired re- 
action may be eliminated by electrolyzing at a potential 
which removes the interfering substance but is below that 
for the desired reaction. Those reactions which occur at 
potentials above that for the desired reaction can be elimi- 
nated by controlling the potential of the electrode below the 
potential at which that reaction would proceed, A whole 
series of reactions can be effected one at a time if their 
potentials are far enough apart. 

Sometimes the potentials of the reactions of two sub- 
stances are the same or so close together that the control- 
ling device is unable to separate them, In this case, the 
two unknown substances must be determined simultaneously. 
With a knowledge of the total number of equivalents, some 
other measurement of one or both of the substances may 
be made to arrive at answers by the use of simultaneous 
equations, 

This measured property may be any physical property 
but the most convenient to measure is either the weight of 
one or both of the substances or the number of equivalents 
of change which correspond to an additional electrolytic 
change of one or both of them, Alternately, two coulometric 
electrolyses may be run, the first on the combined sub- 
stances and the other on only one of them. 

Examples of these three possibilities were developed 
in the experimental work but they do not exhaust the many 
possibilities. 


Experimental Procedure 


First it was necessary to replace the potassium sulfate 
electrolyte in the hydrogen-oxygen coulometer used in this 
work, This was owing to a heavy growth of mold in this 
electrolyte after a period of about twenty-four hours. The 
growth of mold was accompanied by a decrease in current 
efficiency for the desired electrode reactions, 

The electrolyte selected was 0.25 molar potassium di- 
chromate, which, because of its poisonous character, 
eliminated the mold and allowed the coulometer to be used 
a week or more without cleaning and refilling. The current 
efficiency was checked by means of a silver coulometer in 
series with the hydrogen-oxygen coulometer and the re- 
sults showed a negative relative error of only a few tenths 
of a per cent with the new electrolyte, These results were 
as good as any results obtained with the 0.50 molar potas- 
sium sulfate which was used previously. 

At the same time, the effect of the electrode current 
density on the current efficiency of the electrode reaction 
was determined, With a silver coulometer in series with 
the hydrogen-oxygen coulometer, various currents were 
passed through the circuit and the current efficiencies 
were determined, The use of various sized electrodes 
made it possible to change the current density by a factor 
of about ten, 

It was found that the smaller the current density upon 
the electrode, the smaller the negative relative error in 
the current efficiency of the electrode reaction, For any 
current, then, the larger the electrodes, the more nearly 
does the electrode reaction current efficiency approach 
100 per cent, ; 





The first pair of substances chosen for simultaneous 
analysis were the chloride and bromide ions, Any attempt 
to determine one of them separately in the presence of the 
other by deposition on a silver electrode was met by code- 
position, although potentials indicated a separation was 
possible, For the simultaneous analysis the two halides 
were deposited together on a silver anode from a 0,5 
molar sodium acetate and 0.5 molar acetic acid electro- 
lyte, An anode potential of 0.25 v. vs. SCE was used for 
the deposition. 

Since tire deposition of the two halides proceeded with 
100 per cent current efficiency, the hydrogen-oxygen cou- 
lometer was used to determine the total number of equiva- 
lents of the two. The adherent deposit was dried and 
weighed to determine the combined weights of the two hal- 
ides. Two simultaneous equations were used to solve for 
the amounts of the two halides separately after a small 
correction was applied for the transfer of some silver, 
about 0.5 mg., which is oxidized at the anode and is de- 
posited on the cathode during electrolysis. 

The results obtained for mixtures in which the chlorine 
in the total chlorine plus bromine ranged from zero to 100 
per cent showed nearly constant absolute errors of about 
-0.4 mg. for both chlorine and bromine, Of course, as the 
amount of either is decreased, the relative error is in- 
creased for that halide and the best results for both the 
halides are obtained when they are present in about the 
same quantities and in large amounts (several hundred 
milligrams). 

The second pair of substances, zinc and cadmium, was 
also analyzed by the above “coulogravimetric” method. 
These metals have been separated by control of the cathode 
potential but were picked to demonstrate how the weighable 
mercury cathode can be used with coulometric techniques 
for the simultaneous analyses of many pairs of metals. A 
new type of mercury cathode cell was devised in order to 
provide a comparatively small weight of mercury (50 g.) 
in a compact vessel supported in a large volume of elec- 
trolyte (100 to 150 ml.). 

The zinc and cadmium were deposited together at a 
cathode potential of -1.45 v. vs. SCE from 1.0 molar potas- 
sium chloride and the total number of coulombs and com- 
bined weight of both metals were used to calculate the 
amounts of each of the two. However, a blank run had to 
be performed afterwards to correct the run for the volume 
of gas liberated and the gain in weight of the cathode 
caused by a constant residual current which flowed through- 
out the electrolysis. Care was taken that all the conditions 
for the original run were duplicated for the blank, The 
stirring rate and cathode potential were particularly im- 
portant in this respect. In addition, care had to be exer- 
cised in the handling of the mercury cathode and outgassing 
of the electrolyte in this analysis. 

The results obtained for mixtures in which the zinc in 
the total zinc plus cadmium ranged from zero to 100 per 
cent showed absolute errors of about 10.6 mg. for the 
zinc and +0.9 mg. for the cadmium. The relative error 
was increased if the amounts present decreased and the 
best results for both were obtained when the two metals 
were present in about the same quantities and in large 
amounts. 

The third pair of substances, lead and tin, was analyzed 
by a technique which made the weighing of the cathode un- 
necessary. From the mixture containing lead and tin, two 
samples were weighed. One of these was dissolved in hy- 
drochloric acid and bromine and the other was dissolved 
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in nitric acid, The first solution contained both the lead 
and the tin and the other contained only the lead because 
of the precipitation of tin as the hydrated stannic oxide. 

The lead and tin were coulometrically deposited from 
the first solution and then the lead was coulometrically 
deposited from the second solution and a blank correction 
applied for the residual current in each case, The blank 
was calculated by allowing the electrolysis to proceed 
after constant current was reached and measuring the vol- 
ume of gas liberated in a certain period of time. In both 
cases the deposition was from 2.0 molar hydrochloric 
acid at a cathode potential of -0.85 v. vs. SCE. The two 
unknowns were solved by simple algebra. 

Results obtained for mixtures in which the lead in the 
total lead plus tin ranged from zero to 100 per cent showed 
average absolute errors of about 0.5 mg. for the lead and 
-0.2 mg. for the tin, As in the previous cases, the best 
results for both were obtained when they were present in 
about the same quantities in the mixture and in large 
amounts, 

The fourth pair of substances, copper and silver, was 
selected to demonstrate a one solution, stepwise reduction 
technique. Preliminary polarograms showed that at a 
platinum electrode and in ammoniacal solutions Cu(NHs)7* 
was reduced to Cu(NHs)? at the same potential that silver 
ion was reduced to the free metal, At a potential about 0.5 
v. more negative, the cuprous complex was reduced to the 
metal also. 

Solutions of these ions one molar in both ammonia and 
ammonium chloride were electrolyzed at a platinum cath- 
ode in a divided compartment cell which was used to avoid 
the reoxidation of the cuprous complex at the anode. A 
cathode potential of -0.50 v. vs. SCE was used for the first 
step and of -0.85 for the second, Blank corrections for 
residual current were once again necessary. 

Every precaution was taken to avoid oxidation of the 
cuprous complex by oxygen; the solution was thoroughly 
outgassed with nitrogen which had been scrubbed in alka- 
line pyrogallol and ammonia solutions and it was also cov- 
ered by a layer of benzene or toluene under an atmosphere 
of nitrogen and ammonia. 

Once again simple algebra was used to calculate the 
results for the two metals from the number of coulombs 
required for the reduction of the silver and copper in the 
first step and the number required for the reduction of 
copper in the second, 

Results obtained for mixtures in which the silver in 
the total silver plus copper ranged from zero to 100 per 
cent showed maximum absolute errors of about 0.6 mg. for 
the silver and 0,5 mg. for the copper. The greater amount 
of either present in the mixture gave a lower relative 
error for that one, The best results were obtained when 
large amounts (several hundred mg.) of both were present. 

Finally, a study was made of the residual currents ob- 
served with the use of the Hg cathode and the factors 
which affect it. It was found that an increase in the rate of 
stirring the mercury surface and the increase in the cath- 
ode potential on the mercury cathode greatly increased the 
residual current, An increase in stirring rate from 150 
r.p.m, to 500 r.p.m, at a potential of -0.50 v. vs. SCE in- 


creased the residual current from 0.4 to 2.0 milliamperes. 


Likewise, at a stirring rate of 250 r.p.m. an increase in 
applied cathode potential from -0,25 v. to -1.00 v. vs. SCE 
increased the residual current from 0.4 to 1.9 milliam- 


peres, 





Studies were also made to determine the effect of 
changing the pH and chloride ion concentration, but a wide 
variation in either one of these had little effect on the re- 
sidual current compared to those changes brought about by 
the factors mentioned previously. 


Summary 


Potassium dichromate, 0,25 molar, not only was found 
to be satisfactory as the electrolyte in the hydrogen-oxygen 
coulometer but also was found to be superior to 0.5 molar 
potassium sulfate because its poisonous character elimi- 
nated the growth of mold which made necessary the fre- 
quent cleaning and refilling of the potassium sulfate-filled 
coulometer, 

The use of large coulometer electrodes was desirable 
because smaller current densities were accompanied by 
more nearly 100 per cent current efficiency of the elec- 
trode reactions. 

A simultaneous coulogravimetric analysis for mixtures 
of chloride and bromide ions was developed. The total 
number of equivalents of both the halides were determined 
coulometrically and the combined weight was found by 
weighing the deposit on the silver anode, Simultaneous 
equations were used to find the individual amounts of the 
two halides. 

A simultaneous coulogravimetric analysis was devel- 
oped for mixtures of zinc and cadmium, The total number 
of equivalents of the two was determined coulometrically 
and the weight of the two was found by weighing a compact 
mercury cathode on which the metals were deposited, Cal- 
culation of results was done by means of simultaneous 
equations, 

A two solution double coulometric analysis was devel- 
oped for mixtures of lead and tin. The total number of 
equivalents of the two was determined by depositing them 
coulometrically and the number of equivalents of lead was 
determined by coulometric deposition of lead alone after 
tin was eliminated chemically from a second sample. Cal- 
culation of results was accomplished with simple algebra. 

A single solution double coulometric analysis was de- 
veloped for mixtures of silver and copper. The total num- 
ber of equivalents of the two was found by coulometric re- 
duction of silver ions to the free metal and cupric complex 
ions to cuprous ions. The number of equivalents of copper 
was found by the coulometric reduction of the cuprous ions 
resulting from the first step to free copper at the mercury 
cathode, Calculation of results was done with simple al- 
gebra., 

The residual currents observed with the mercury cath- 
ode were found to increase rapidly with increases in either 
the rate of stirring or the applied cathode potential. The 
changes brought about by changes in pH and chloride con- 
centration were found to be negligible by comparison. 

Microfilm $2.50; Xerox $5.00. 97 pages. 


Abstract published by special arrangement with The 
Ohio State University. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











3042 CHEMISTRY 





CHEMICAL, ANALYTICAL 


SPECTROPHOTOMETRIC DETERMINATION 
OF TRACE NITRATE-NITRITE 


(L. C. Card No, Mic 60-141) 


Richard Itsuo Asai, Ph.D. 
University of Illinois, 1959 


2,6-Xylenol has been investigated as a reagent for the 
spectrophotometric determination of trace nitrate and ni- 
trite. The effect of acidity on the reaction between nitrate 
and 2,6-xylenol has been studied. The mixed solvents, 
sulfuric acid-water-acetic acid and sulfuric acid-phos- 
phoric acid-water-acetic acid, were found to be satisfac- 
tory nitrating media. Hammett acidity function, Ho, values 
have been measured for the two solvent systems. The ef- 
fects of temperature, nitrite and chloride on the nitrate-2, 
6-xylenol reaction have been investigated. The reproduci- 
bility of the nitrate-2,6-xylenol reaction has been studied 
and a procedure for determination of nitrate with this re- 
agent has been presented. A comparison of this method 
with the phenoldisulphonic acid, 2,4-xylenol, and brucine 
procedures for nitrate determination has been made. 

The nitrite-2,6-xylenol reaction has been studied in 
sulfuric acid-water-acetic acid mixed solvent. The effect 
of acidity on the formation of 4-nitroso-2,6-xylenol, 3,3', 
5,5'-tetramethyldiphenoquinone, and a condensation prod- 
uct believed to be an indophenol has been investigated. The 
yield of 4-nitroso-2,6-xylenol as a function of acidity has 
been studied, The effects of temperature and order of ad- 
dition of reagent and nitrite were studied. The stability of 
nitrite and effects of nitrate and nitrite on 4-nitroso-2,6- 


xylenol in highly acidic medium have been investigated. 
The reproducibility of absorbances at the wavelength of 
maximum absorption for 4-nitroso-2,6-xylenol has been 
studied at two acidities and procedures for determination 
of nitrite and nitrite plus nitrate have been presented, 
Microfilm $2.50; Xerox $5.20. 101 pages. 


I, X-RAY EMISSION SPECTROGRAPHY 
OF MULTICOMPONENT SYSTEMS. 
Il, STUDIES OF ADHESIVE FILMS 

WITH SECONDARY X-RAYS. 


(L. C. Card No, Mic 60-195) 


Raymond Hawes Hunt, Ph.D. 
University of Illinois, 1959 


PART I, 


The matrix or interelement effects, from which the 
major difficulties arise in accurately relating x-ray emis- 
sion spectrographic line intensities to concentrations of 
sample elements, have been thoroughly discussed. Vari- 
ous approaches which have been taken to correct or com- 
pensate for these effects are presented in the Historical 
section and in the presentation of investigations of the 
thesis. 

One section of this thesis has dealt with the x-ray 
emission spectrographic analysis of complex lignitic min- 
eral deposits. A course of preliminary investigations and 





the data resulting, leading to the establishment of the final 
procedure for the reliable determination of uranium, mo- 
lybdenum, and iron, has been presented, Approximate 
analyses for the volatile matter, fixed carbon, and ash 
contents, performed on a large number of samples from 
different Dakota deposits, revealed a highly variable ma- 
trix and suggested the use of ashed samples for analysis. 
Combined optical and x-ray emission qualitative analyses 
revealed major inorganic components to be Na, Ca, Mg, Si, 
Fe, and Al, Trace to minor amounts of U, Mo, K, As, Th, 
Cr, and Pb were found. Separate minerals detected in the 
lignite matrix by x-ray diffraction were a-quartz and an- 
alcite. The average iron content in the ash was estimated 
to be approximately 10 percent by classical, wet proce- 
dures, and was shown to be the major interfering element, 

The need of the use of an internal standard element and 
the basis for its selection have been discussed. The Ka 
line of silver was used as the internal standard line. 

Sample preparation was investigated to the extent that 
the desired reproducibility and standard deviation between 
measurements of 1 percent were obtainable. All samples 
were ground and mixed under acetone. The accuracy was 
judged to be better than 10 percent of the amount of ura- 
nium or molybdenum present in the 0,1 to 2.0 percent 
concentration range. 

In a second section, relative intensity values and cali- 
bration curves are theoretically evaluated by expressing 
the fluorescent intensity of a given line as a function of 
concentrations, wavelengths, and emission and absorption 
coefficients, A numerical integration between wavelength 
limits of the effective incident beam spectrum was em- 
ployed in the calculations, Theory was tested with varying 
quantities of molybdenum in appropriately chosen mixed 
oxide systems. Gratifying agreement between theoretical 
and experimental results was obtained for matrices in 
which the element of major concentration had an atomic 
number of 20 or greater, and a sound basis was apparently 
provided for control of variables and new methods for 
correlating intensities and concentrations. 


PART I, 


In order to facilitate the study of the properties of a 
given adhesive, investigations have been carried out, em- 
ploying secondary x-rays, toward the development and 
evaluation of an absorptiometric x-ray method for the 
measurement of adhesive film thicknesses. Studies were 
made with both isolated films and films between adherents 
in bonded assemblies. 

Monochromatic or nearly monochromatic x-rays were 
obtained by the diffraction of the secondary x-rays with a 
crystal analyzer or by filtration through a material con- 
taining an element with an absorption edge in the proper 
wavelength position. The primary beam source and de- 
tector units employed were those of the General Electric 
XRD-3 x-ray spectrometer, 

Theory and the derivation of a relationship between ad- 
hesive thickness and transmitted x-ray intensities were 
presented to show a basis for measurements on films be- 
tween adherents of non-uniform thickness, 

Different materials were dissolved or dispersed as 
absorbers in various adhesive preparations. The minimum 
variation in adhesive film thickness detectable was evalu- 
ated for each absorber, Techniques employed were found 
reliable for the detection of a 0.3 mil thickness variation. 
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THE BEHAVIOR OF SUBSTITUTED 
AROMATIC ACIDS IN SELECTED 
NON-AQUEOUS SOLVENTS 


(L, C, Card No, Mic 59-6965) 


Roy Richardson Hurlbut Miron, Ph.D. 
Lehigh University, 1959 


Supervisor: David M. Hercules 


The object of this investigation was to study the effect 
of non-aqueous solvents on the apparent acidity of acids in 
solution, and to attempt to relate this behavior to other 
well known values. 

A recording potentiometric titration apparatus was con- 
structed for the titration of a series of substituted benzoic 
acid and phenol derivatives in such solvents as: nitroben- 
zene, bromobenzene, chlorobenzene, acetonitrile, ortho- 
nitrotoluene, 2-nitropropane, 4-methyl-2-pentanone, N,N’ 
dimethylformamide and pyridine. 

The use of benzoic acid as a reference acid to calculate 
delta half neutralization potentials (AHNP) values from 
the equation: 


AHNP 
expt’l acid 


= HNP 
expt’l acid 


- HNP 
benzoic acid 


eliminated for all practical considerations the effect of 
liquid junction potentials on the half neutralization poten- 
tial of the acid under consideration, 

The titrant employed was 0.1N tetrabutylammonium 
hydroxide and the concentration of the acids titrated was 
.01 molar. Since the samples were generally titrated 
within 10 minutes of preparation, and no precipitable blank 
for COz was obtained, there were no special precautions 
taken to protect the sample from the atmosphere. 

It was shown that a correlation existed between the 
substituted benzoic acids’ AHNP and its pka (water) and 
Hammett’s sigma value in all the solvents studied. There 
was one notable exception,that of para-methylbenzoic acid. 
A proposal was advanced to explain this behavior on the 
basis of hyperconjugation, 

The substituted phenol derivatives studied were found 
to form their own relationship with pka (water) and sigma 
rather being related in a direct way with the substituted 
benzoic acid derivatives. 

An attempt was made to correlate the AHNP of the acid 
under study with a simple solvent property such as: di- 
electric constant, refractive index, molar polarizability 
and a solvent function R derived from perturbation theory. 
It was found that the AHNP values were apparently insen- 
sitive to the effect of solvent change except for the case of 
meta-aminobenzoic acid, where both the uncharged and 
zwitterion species appeared to be present in solution. A 
least squares analysis of these data provided an equation 
which appeared to predict adequately the behavior of this 
acid in solvents of varying dielectric constant. 

Microfilm $2.50; Xerox $7.20, 151 pages. 








TRACE ANALYSIS BY CHARACTERISTIC X-RAYS 
(L. C, Card No, Mic 59-6967) 
George Edward Schmauch, Ph.D. 
Lehigh University, 1959 


Supervisor: Carl J. Serfass 


The primary objective of this investigation was the de- 
sign and construction of a versatile new type of x-ray 


- source for the production of x-radiation from easily re- 


placeable thin metal targets outside the x-ray tube. This 
technique involves the passage of an electron beam through 
a thin aluminum foil window before striking the target on 
the atmosphere side of the tube. The source features the 
production of intense characteristic x-ray beams which 
are dependent upon the nature of the target material and 
by filtering of these characteristic x-ray beams, specific 
wave length or essentially monochromatic x-ray beams 
are produced, 

A study of the operational characteristics of this new 
source with each of the various replaceable targets is in- 
cluded. It is demonstrated that the x-ray spectra produced 
are those characteristic of the targets and by proper fil- 
tering, specific wave length x-ray beams are obtained. 
Theoretical and experimental evidence is given to explain 
the extremely low intensity continuous radiation which ac- 
companies the primary emission characteristic radiation 
produced by this special source. 

In order to demonstrate the usefulness and versatility 
of a source of this type, a study of the absorption of mono- 
chromatic x-radiation by metallic constituents in solution 
is included, Experimentally determined mass absorption 
coefficients for elements in solution are shown to be less 
than those observed for pure metal foils as reported in the 
literature, The deviation of the effective mass absorption 
coefficients for elements in solution from the literature 
values at a specific wave length increases as the magnitude 
of the mass absorption coefficient increases. 

The effective mass absorption coefficients as deter- 
mined for elements in solution permit the application of 
the absorption edge technique to the analysis of elements 
in solution with the use of the monochromatic radiation 
from this new source. A correction factor is applied to 
situations in which the radiation used is significantly re- 
moved from the characteristic absorption edge of the ele- 
ment being determined. 

As an example of the application of the absorption edge 
technique to the analysis of an element in solution in the 
presence of another absorber, the cobalt content of solu- 
tions containing chloride was determined over the range of 
0.001 to 0.0075 grams of cobalt per milliliter with an av- 
erage absolute deviation of 0.00013 grams per milliliter. 

Microfilm $2.50; Xerox $7.60. 163 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


CHEMISTRY 





USE OF SPECTROGRAPHIC METHODS 
FOR TOTAL ANALYSIS OF SOILS 


(L. C. Card No. Mic 60-250) 


Maw Shiu Wang, Ph.D. 
University of Illinois, 1959 


An investigation of spectrographic analysis as a routine 
method for total analysis of soil is reported. At the begin- 
ning, experiments were made with the high-voltage spark 
of long duration as the excitation source, Then lower volt- 
age with shorter duration was tried. As buffers, Al2Os, 
BaClz, SrCOs, and LizCOs were investigated. A fusion 
method, employing LizBsO7 as flux was studied in an at- 
tempt to eliminate the effects of different physical and 
crystal characteristics of the sample, While these experi- 
ments indicated that spark excitation might be adaptable 
for the determination of some elements, poor sensitivity 
was generally found in the trials with this source. 

Excitation with the uni-arc was then investigated. Good 
results were obtained for Fe2Os, MgO, and Al2Os, using 
LizCOs as a buffer. Sample disks containing GeOz as an 
internal standard were then rotated in LiCl solution, but a 
severe matrix effect was found in this method, Excellent 
sensitivity and possibilities for use in the determination of 
SiOz, AlzO;, and Fe2Os were found, however, with the ro- 
tating sample-disk electrode method when the solution was 
removed. Gap distance, exposure time, and excitation con- 
dition were studied for this method, The effects of NaCl 
and CaCOs were studied, and NaCl was found to depress 
the values for SiOz, and Fez2Os3, but to enhance the Al2Os 
value. Interferences by CaCOs were comparatively less 
than those by NaCl. Synthetic samples were compared 
with natural samples, and completely different behavior 
was found. A quick fusion technique using LizBsO, as 
flux eliminated this different behavior and was found very 
satisfactory in the rotating sample-disk electrode method. 
The developed method, which consists of quick fusion with 
Li2B,O, as the flux, rotating disk-sample electrode method, 
and uni-arc excitation is summarized in the following 
paragraph, 

The soil sample (100 mg.) is fused with 2 g. of LizBsO7- 
GeOz (1000:1) mixture in a platinum crucible over the 
flame of a Meker burner, After fusion occurs, the bottom 
of the crucible is quenched so that the melted material is 
easily removed, The glass-like material obtained from 
the fusion is ground, and 200 mg. of this powder is mixed 
with 600 mg. of graphite. This mixture is briquetted at 
6000 psi. A center hole is made as in the rotating disk 
electrode. The rotating disk-sample electrode is excited 
by uni-arc, Germanium lines are used as internal stand- 
ard lines to determine Si, Al, Fe, Ca, Mg, Mn, Ti, Zr, Sr, 
and Ba. Microfilm $2.50; Xerox $6.40. 133 pages. 





CHEMISTRY, BIOLOGICAL 
STUDIES ON GROWTH AND INCORPORATION 
OF URACIL-2-C“ IN NEUROSPORA CRASSA 

(L. C. Card No. Mic 59-6885) 


Kamala Prasad Chakraborty, Ph.D. 
Stanford University, 1959 





The pyrimidine -deficient mutant of Neurospora crassa, 
1298, utilizes orotic acid, uracil, uridine, or cytidine for 
growth but neither cytosine, nor thymine. In order to de- 
termine whether or not uracil utilization was the only 
pathway of pyrimidine biosynthesis in this organism, 
uracil-2-C™ was synthesized by a modified method and its 
incorporation into the nucleic acids of the mutant deter- 
mined in comparison with the wild-type Neurospora. The 
growth-promoting abilities of deoxyuridine, deoxycytidine, 
and thymidine were also studied by themselves and in the 
presence of a minimal quantity of uracil in order to find 
whether or not these compounds were available per se for 
nucleic acid pyrimidine biosynthesis, or whether they 
could supplement the utilization of uracil as was true for 
uridine and cytidine. Similarly, incorporation experiments 
with uracil-2-C™“ were done in the preseace of uridine, 
deoxyuridine, thymidine, and at high oxygen tensions. 

The ability of the various compounds and mixtures to 
provide growth was determined from the average mycelial 
dry weight obtained in liquid culture after a three-day in- 
cubation period at 30°C. For the uracil-2-C™“ incorpora- 
tion experiments, the Neurospora was grown in Fernbach 
flasks, and the mycelium was treated to remove acid- 
soluble and lipid components. The nucleic acids of the 
washed mycelium were extracted with hot perchloric acid, 
and the purine and pyrimidine bases liberated by acid hy- 
drolysis were fractionated by paper chromatography and 
their specific activities determined. 

The results of the growth experiments showed that al- 
though neither deoxyuridine nor deoxycytidine supported 
growth of the mutant when provided as the sole pyrimidine 
supplement, each compound, like uridine, cytidine, and 
oxygen at higher tensions, stimulated growth in the pres- 
ence of a minimal quantity of uracil, Thymidine per se 
neither supported growth nor produced enhancement of 
growth in the presence of uracil. 

When the Neurospora mutant was cultivated in the pres- 
ence of uracil-2-C™, the specific activities of the recov- 
ered uracil, cytosine, and thymine of the nucleic acids 
were the same as that of the uracil used, The wild-type 
Neurospora, 74A, also utilized uracil-2-C™ for biosynthe- 
sis of the above three pyrimidines, but the specific activity 
of each of the recovered bases was only 25 per cent of that 
of the uracil-2-C™ used. It is concluded, therefore, that 
in the mutant uracil per se serves as the precursor of all 
the pyrimidine components of the nucleic acids, whereas in 
the wild-type the uracil in the medium has a sparing effect 
on the de novo synthesis of the pyrimidines. 

The experiments with a medium containing both uridine 
and uracil-2-C™ demonstrated that a significant and uni- 
form decrease occurred in the specific activities of the 
uracil, cytosine, and thymine recovered from the nucleic 
acids. In similar experiments with deoxyuridine, the spe- 
cific activity of the thymine was significantly lowered but 
the recovered uracil and cytosine had specific activities 
comparable to the uracil-2-C™ used. The results indicate 
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the utilization of deoxyuridine for thymine biosynthesis 
only, and the possibility of labelling deoxyribonucleic acid 
with deoxyuridine-C™ and non-radioactive uracil. Thymi- 
dine under similar conditions did not lower the specific 
activities of any of the pyrimidines and hence was not uti- 
lized by the mutant and was not an intermediate in thymine 
biosynthesis. Uracil-2-C™ incorporation experiments at 
higher oxygen tensions indicated a small decrease in the 
specific activities of the recovered uracil and cytosine, but 
not of thymine, 

The purine components of the nucleic acids were not 
labelled to any significant extent in any of the uracil-2-C™“ 
incorporation experiments demonstrating that uracil-2-c* 
was neither catabolized to C“O2 nor converted to the 
purines. Microfilm $2.50; Xerox $4.40. 85 pages. 


ACETATE METABOLISM IN RUMINANTS 
(L, C. Card No. Mic 60-166) 


Carl Lee Davis, Ph.D. 
University of Illinois, 1959 


A series of studies was conducted in which acetate-1C™“ 
was injected intravenously into mature dairy steers to ob- 
tain measurements of acetate “pool” size, turnover rate 
and turnover time as well as to establish the magnitude of 
endogenous acetate production, Estimates were made of 
the amount of acetate absorbed and metabolized to COz fol- 
lowing feeding. A new technique for the metering and 
sampling of expired gases was developed. The technique 
was applied to the study of the effect of rate of acetate in- 
fusion on its oxidation to COz. 

It was shown that a single injection of acetate-1C™ is 
not applicable to the measurement of “pool” size and turn- 
over rate because of its apparent rapid metabolism before 
complete mixing with the “pool” of unlabeled acetate was 
effected. However, the measurement of turnover time, 
which is unaffected by metabolism, was estimated to be one 
hour and twenty-three minutes. Endogenous acetate pro- 
duction could not be ascertained because a measure of 
“pool” size and turnover rate is necessary for calculation 
of this value, 

An estimate of the amount of acetate entering the body 
“pool,” from the gut of an animal fed 4.3 pounds of grain 
was 67,24 grams/hr. Of this amount it was calculated that 
50% was oxidized to COz and 50% was metabolized via other 
routes. The acetate oxidized accounted for 50% of the total 
COz2 expired, 

The rate of acetate oxidation was shown conclusively 
to be dependent on its availability to the tissue. When the 
sodium and potassium salts of acetate were infused into 
the blood at a rate to supply 20.27, 45.00 and 65.00 grams 
of free acetic acid per hour for a period of seven hours, the 
rates of oxidation were 15.48, 28.12 and 51.38 grams/hr., 
respectively, Between 60-70% of the added dose was me- 
tabolized to COz regardless of the amount infused. It was 
also shown that acetate was replacing other metabolites 
for energy because as the rate of infusion increased the 
percent of the total COz2 derived from the oxidation of the 
infused acetate increased, These values were 10.2, 26.4 
and 34,2 percent for the low, medium and high rates of in- 
fusion, respectively. 





The blood levels of acetate did not exceed physiological 
levels even at the highest rate of infusion. This plus the 
fact that no measurable quantity of acetate was found in 
the urine is further evidence of the remarkable ability of 
the ruminant to metabolize acetic acid, 

The technique devised for the collection, metering and 
sampling of the expired gases was found to be extremely 
advantageous from the standpoint of simplicity of operation 
of the mechanical equipment and the normalcy of the ani- 
mal under the experimental conditions. Also the size of 
the expired gas aliquot and the high counting efficiency of 
the C“O2 permits the use of low levels of radioactivity 
thereby reducing hazards from radiation exposure. 
Microfilm $2.50; Xerox $4.00. 75 pages. 


STUDIES OF THE INHIBITION OF RIBONUCLEIC 
ACID DEGRADATION BY SPERMINE AND 
OTHER RELATED AMINES 


(L. C. Card No, Mic 59-6844) 


Bhupendra P, Doctor, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. Edward J. Herbst 


One of the following naturally occurring di- and poly- 
amines is required as a growth factor for Hemophilus 
parainfluenzae: 1,3-propanediamine, putrescine, N-(3- 
aminopropyl) -1,3-propanediamine, spermidine, N-(4- 
aminobutyl) -1,4-butanediamine and spermine. These 
amines also act either as a growth factor or growth stimu- 
lant in many other microorganisms. 

The release of acid soluble constituents which absorb 
at 260 mp occurs during the incubation of suspensions of 
many microorganisms in buffers. Similar release of acid 
soluble constituents which absorb at 260 my occurs during 
the incubation of washed cells of H. parainfluenzae in 
water, buffers or medium, The 260 mu-absorbing “leak- 
age” is derived from the ribonucleic acid (RNA) fraction 
of the cell suspension and the temperature and pH charac- 
teristics of the reaction suggest that it is an enzymatic 
process, The temperature and pH optima of this reaction 
are 37° and 8.1, respectively. The leakage and the. asso- 
ciated nucleic acid breakdown is reduced or eliminated in 
the presence of spermine and other related polyamines 
which are an essential growth factor(s) for H. parainflu- 
enzae, The inhibition of nucleic acid degradation in the 
cell suspensions is deemed a consequence of nucleic acid- 
amine complex formation. 

The degradation of RNA occurs in many microorgan- 
isms, The rate and extent of this reaction is greater in 
gram negative than in gram positive microorganisms. 
Spermine prevents this autolytic degradation of cellular 
RNA in many of the microorganisms tested. 

A greater amount of growth factor amine is stored by 
H. parainfluenzae cells in early stages of growth as com- 
pared with the storage in older cells. The RNA and total 
nucleic acid contents are also found to be maximum in 
young cells. A general pattern, therefore, of high nucleic 
acid content and growth factor storage is observed in 
young cells but there is no apparent relationship between 
the amount of growth factor and nucleic acid in older cells. 
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Spermine and other polyamines stimulate the accumu- 
lation of nucleic acid in H, parainfluenzae in the presence 
of chloramphenicol. The accumulation of nucleic acid in 
Escherichia coli B in the recovery phase is much higher 
in the presence of spermine than in its absence. 

The significance of polyamine inhibition of the degrada- 
tion of RNA by the bacterial ribonuclease and a probable 
role of spermine as a nucleic acid regulator is discussed. 

Spermine also inhibits, to some extent, the degradation 
of RNA in rat liver microsomes, Spermine and spermidine 
are found to be present in rat liver microsomes and mi- 
crosomal ribonucleoprotein particles. 

Microfilm $2.50; Xerox $3.80. 67 pages. 








SOME ASPECTS OF NUCLEOTIDE 
METABOLISM IN ANIMAL TISSUES AND YEAST 


(L. C. Card No. Mic 60-180) 


Robert James Forrest, Ph.D. 
University of Illinois, 1959 


The major nucleotides obtainable by acid extraction of 
rat mammary gland have been identified using chemical 
and spectral techniques. The quantitative changes occur- 
ring in these nucleotides during lactation has also been 
assessed. 

Experiments have been conducted to demonstrate that 
the reduced pyridine nucleotides found in tissue are hy- 
drolyzed by the techniques employed. Consequently re- 
duced diphosphopyridine nucleotide appears as adenosine 
diphosphoribose, and reduced triphosphopyridine nucleo- 
tide appears as adenosine triphosphopyridine nucleotide. 
The fate of the nicotinamide fraction that results from this 
hydrolysis has not been ascertained but some insight into 
its probable elution position from the chromatographic 
column has been obtained, 

Uridine diphosphoglucose and uridine diphosphoacetyl- 
galactosamine have been shown to be present in acid ex- 
tracts from the livers of four species of fish. The pres- 
ence of uridine diphosphogalactose-4-epimerase and uridine 
diphosphoglucose dehydrogenase in an acetone powder pre- 
pared from salmon liver has also been demonstrated, The 
major nucleotides obtainable by acid extraction of fish 
liver are qualitatively similar to the nucleotides obtainable 
from mammalian tissue when identical techniques are em- 
ployed, 

A method whereby uridine diphosphate galactose-4- 
epimerase and galactose one phosphate uridyl transferase, 
free of epimerase, may be fractionated from Saccharo- 
myces fragilis is presented. This second enzyme can be 
utilized for the preparation of uridine diphosphogalactose 
from uridine diphosphoglucose. Some of the properties of 
uridine diphosphogalactose-4-epimerase have been con- 
sidered and the results of these studies are reported. 

Microfilm $2.50; Xerox $5.20. 103 pages. 
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THE CHARACTERIZATION OF THE RELEASE 
OF POTASSIUM FROM SEVERAL OHIO 
AND NEW YORK SOILS 


(L. C. Card No. Mic 60-67) 


William Lee Garman, Ph.D. 
The Ohio State University, 1954 


The objective of the dissertation was to characterize 
some of the soil potassium relationships which exist in 
several Ohio and New York soils. 

Seventeen Ohio surface soils, 25 New York surface 
soils, and 21 New York subsoils were investigated during 
the course of the study. The potassium-supplying charac- 
teristics of the soils were determined by continuous crop- 
ping and by several different chemical methods. 

The New York soils were continuously cropped for an 
11 month period during which time (1) Romaine lettuce, 
(2) corn, (3) rape, (4) Sudan grass, and (5) Romaine let- 
tuce crops were grown and harvested. The first three 
crops were grown out-of-doors, the latter twoin the green- 
house, The out-of-doors crops were the most uniform. 
The following conclusions were made, 

1, Crop yields and potassium uptake by different Great 
Soil Groups were in the order of Brown Forest > Gray 
Brown Podzolic > Brown Podzolic > Podzol. 

2. The magnitude of the differences in K release was 
much greater than the magnitude of differences in yield 
between different soils. 

3. Potassium uptake by plants was a better criterion 
for characterizing the K-supplying power of soils than was 
relative yield; too many uncontrollable factors are in- 
volved in the yield of a crop. 

4, Only the Mohawk (Brown Forest) and Lima (Gray 
Brown Podzolic) soils were found to contain enough potas - 
sium in the surface soil to support maximum yields with- 
out suppliments from the subsoils or from fertilizer ap- 
plication, 

5. The potassium release from the subsoils followed 
the same order as surface soils by Great Soil Groups: 
Brown Forest > Gray Brown Podzolic > Brown Podzolic > 
Podzol, The subsoils of the Brown Podzolic and Podzols 
were much poorer K suppliers than subsoils of the other 
groups, 

6. The potassium taken up by five crops varied from 
80 to 1222 pounds per 2 million pounds of soil for the sur- 
face soils and from 35 to 619 for the subsoils. The Great 
Soil Group averages were: 


Surface Soil Subsoil 
Brown Forest 1222 619 (only one sample) 
Gray Brown Podzolic 249 188 
Brown Podzolic 133 - 106 
Podzol 91 48 


7, The continuous cropping experiments gave a good 
index for rating soils for K-supplying power; however, 
the method was long, laborious, and costly. 

The continuous cropping studies on the Ohio soil were 
conducted previously by Schmitz.’ 

Several chemical methods for removing potassium 
were compared to determine which would give the closest 
correlations with the potassium removed by continuous 
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Figure 1. Apparatus for Continuous Leaching. 


cropping. They were also studied with the view toward 
determining which would best characterize the over-all 
potassium release mechanism of the soil. 

The writer proposed the following potassium equilib- 
rium mechanism for relating the different release rates 
observed in the chemical studies: 


Water soluble K ———Adsorbed K =—— Structural K 


Continuous percolation by recycling weakly acidified 
water and 0,001 N HCl was compared with continuous 
leaching with 0.005 CaClz and 0.01 N HCl. The 0.01 N HCl 
continuous leaching method gave the best results and the 
cumulative amounts of potassium removed by it produced 
a family of curves with unique characteristics for each 
Great Soil Group. The potassium removed by this method 
gave higher correlation coefficients than any of the other 
chemical methods when the K release values were com- 
pared to those from the continuous cropping studies. 

The method consisted of placing a 25 gram sample of 
soil (mixed with an equal volume of acid-washed quartz 
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Figure 2, Comparison of K Removed by 5 Crops vs. K 
Removed by Continuous Leaching with 0.01 N HCl from 
Gray Brown and Brown Podzolic Soils of New York. 
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Figure 3. Comparison of K Removed by 5 Crops vs. K 
Removed by 1 N Hot HNOs Extraction from Gray Brown 
and Brown Podzolic Soils of New York, 


sand) in a leaching tube that had been mounted above a cat- 
ion exchange-resin column which contained Amberlite 
IR-210 (H). The apparatus is shown in Figure 1, The ex- 
change resin collected and concentrated the potassium. 
This was important in that the K* concentration in the 
leachate was less than 0,05 p.p.m. for several soils after 
the first 2 or 3 liters of solution had been passed through 
the soil sample. The soil was leached with 10 liters of 
0.01 N HCl solution at the rate of 1 liter in6 hours, The 
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Figure 4, Comparison of K Removed by 5 Crops vs. 
Exchangeable K from Gray Brown and Brown Podzolic 
Soils of New York, 
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Figure 5. A Comparison of K Removed by Crops vs. 
Quick Test (NaOAc,pH 4.8) from Gray Brown and Brown 
Podzolic Soils of New York. 








potassium collected on the resin was determined at the end 
of 1, 3, 5, 7, and 10 liters of leaching. From these analy- 
ses an accumulation curve was constructed for each soil. 
It was found that the potassium removal by 1 liter of solu- 
tion was nearly equivalent to that removed by 5 crops from 
the Brown Podzolic soils, while 3 liters were required to 
remove a like quantity from the Gray Brown Podzolic 
soils. Other chemical methods tested were (1) boiling 





N HNOs, (2) ammonium acetate exchangeable, and (3) so- 
dium acetate (pH 4.8) extractable (quick test). 

The cumulative potassium release curves obtained from 
the continuous 0,01 N HCl leaching were described as 
showing three characteristic forms of K release. Part 1 
of the curve, the initial steep part, results from the re- 
lease of water-soluble or easily replaceable K, Part 2 of 
the curve, between the first and second inflection points, 
was described as the K released from strongly adsorbed 
forms and transitional to Part 3, which was the final uni- 
form section of the curve that had a constant slope. The K 
released during Part 3 of the continuous leaching process 
(between 5 and 10 liters) was represented as that from 
structural K forms; the slope of the curve was found to be 
characteristic for each soil group. For example, the K* 
concentration in the last 5 liters of leaching solution was: 
Brown Forest, 0.31 p.p.m. K*; Gray Brown Podzolic, .125 
p.p.m. Kt; Brown Podzolic, 0.05 p.p.m. K’; and Podzol, 
0.04 p.p.m. K* (all surface soils). 

The average concentration of potassium in the last 5 
liters of leachate from the Ohio soils was 0.125 p.p.m. K*, 
Since they are mostly Gray Brown Podzolic types, it was 
interesting to note that their K release rates were similar 
to those of the New York Gray Browns, 

In view of the magnitude of differences in potassium re- 
lease from the different Great Soil Groups, all of the New 
York soils were separated into two groups, Gray Brown 
and Brown Podzolic, for a statistical re-evaluation of the 
data obtained from different chemical methods. There 
were not enough samples to evaluate the Brown Forest and 
Podzols as separate groups. The purpose of this analysis 
was to determine whether or not all of the soils could be 
considered as a single population, whether or not different 
soil groups reacted similarly to different chemical treat- 
ments, and finally, whether or not the same interpretation 
could be applied to chemical data obtained from the analy- 
sis of soils from different Great Soil Groups. The com- 
parative release of potassium to crops and to different 
chemical methods is shown in Figures 2, 3, 4, and 5, The 
following conclusions were drawn. 

(1) The Gray Brown Podzolic and Brown Podzolic soils 
must be considered as two different populations from the 
standpoint of analyzing their K release mechanisms, 

(2) The two groups reacted differently to the chemical 
treatment, The HCl leaching method gave by far the best 
correlations with cropping data when the soils were ana- 
lyzed by separate groups. The correlations with the Gray 
Brown Podzolics were generally higher than those for the 
Brown Podzolics. Whereas the hot HNOs method gave a 
fairly good correlation with the Gray Browns, it could not 
be significantly correlated with the Brown Podzolics. 

(3) The regression equations for the estimation of ex- 
pected K uptake by crops were significantly different for 
the two soil groups. The best fitting regressions for the 
two groups comparing K release to crops vs. K release to 
continuous 0,01 N HCl leaching were: 


Gray Brown Podzolic Y = 37.8 + 0.818 X (r = 0,982**) 
Brown Podzolic Y = 34.6 + 0.532 X (r = 0,852*") 


The obvious conclusion is that chemical data relative 
to potassium relationships from Gray Brown Podzolic 
soils requires a different interpretation from that of the 
Brown Podzolic soils, the release mechanisms for the two 
being significantly different. 
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Because of the different release mechanisms involved 
between the Gray Brown Podzolic soils, attention was given 
to the morphological reasons involved. The following pos- 
sibilities were discussed: 


(1) Total K in the soil 

(2) Relative clay content 

(3) Kind of clay minerals 

(4) Degree of weathering 

(5) Kind and amount of primary minerals 


(6) Coatings of clay particles with amorphous silicate 
or organic metal-complexes. 


After careful consideration of all available data, the 
writer decided that the most conclusive evidence at this 
time favors the probability of polymolecular organic metal- 
complex coatings (in particular iron) as the causative fac- 
tor responsible for the difference in K release by the Gray 
Brown and Brown Podzolic soils. Such complexes have 
been proven to be present in soils.” They are known to be 
adsorbed by silicate clays, and are believed (2) to be large 
organic molecules (molecular weights of above 4,000) 
which have a ring structure with resonant double bands.° 
The writer’s observations of the release of these types of 
colored organic iron complexes (some uncolored are also 
known) by the Brown Podzolic and Podzol soils (not floc- 
culatable in ammonical solution) further affirm this belief. 

Finally, the chemical method of continuous leaching 
with 0.01 N HCl was developed as one which gives an ex- 
tremely high correlation with K release by plants, Fur- 
thermore, it yields quantities which are essentially equiva- 
lent to those obtained by continuous cropping, thus offering 
the possibility of measuring systematic K release from 
soils by a relatively rapid and efficient method, The cu- 
mulative release curves obtained from the continuous 
leaching results can be interpreted to characterize the 
relative release rates from structural or reserve forms of 
soil potassium. No other method so far proposed has been 
found to do this so accurately and so quickly. 
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BIOCHEMICAL AND ENVIRONMENTAL FACTORS 
INVOLVED IN THE REPRODUCTIVE CYCLE OF 
THE SEA STAR PISASTER OCHRACEUS (BRANDT). 


(L. C. Card No. Mic 59-6890) 


Leonard Julian Greenfield, Ph.D. 
Stanford University, 1959 


A study was undertaken during the period October, 
1957 - January, 1959 to determine factors influencing the 
sexual cycle of the sea star Pisaster ochraceus (Brandt) 
at the Hopkins Marine Station, Pacific Grove, California. 

Monthly chemical analyses of specimens were carried 
out and ecological data collected. Results showed that the 
sterol fraction of the lipid increased during the onset of 
gonad development. Both sterol content and gonad increase 
corresponded with change in day-length, Laboratory ex- 
periments involving sterol injections (with material ex- 
tracted from several specimens) and the placing of indi- 
viduals in darkened tanks both gave positive results, 

Gonad development was retarded in specimens kept in illu- 
minated tanks. 

Another factor found to influence gonad increase was 
vitamin Biz which attains maximum concentration in the 
tissues of field specimens prior to spawning in the spring. 
Injection of the vitamin into individuals kept in the labora- 
tory also gave positive results, 

It was concluded that at least one internal factor (sterol 
fraction) influenced the development of the gonad and that 
the production or functioning of this material was con- 
trolled by day-length. 

Vitamin Biz also increased the size of the gonad when 
present in large quantities and was considered an external 
factor since it is obtained by Pisaster from its food. The 
seasonal change of this component in the tissues corre- 
sponds to that of the principle food source in the area for 
the sea star which is the California mussel Mytilus cali- 
fornianus. Microfilm $2.50; Xerox $7.20. 151 pages. 








DIPHOSPHOPYRIDINE NUCLEOTIDE BINDING 
BY APODEHYDROGENASES 


(L. C. Card No. Mic 60-199) 


Constance Yvonne Karnes, Ph.D. 
University of Illinois, 1959 


Rat liver lactic dehydrogenase (LDH) catalyzes the re- 
action: lactate + DPN <>" H4pyruvate +DPNH. An ex- 
amination of the enzyme mechanism of LDH has been ap- 
proached in the following areas of investigation: (1) the 
binding capacity of rat liver LDH for pyridine nucleotides, 
the apparent association constants and the effect of pH on 
the binding power; (2) determination of the binding con- 
stants. of the DPN analogs and the effect of various inhibi- 
tors in the LDH system; (3) evidence for a coenzyme- 
enzyme complex by the addition reaction; and (4) an 
attempt to visualize the mechanism of action of rat liver 
LDH. The general aspects of this molecular interaction 
with a protein was studied mainly by three methods: ultra- 
centrifugation, kinetics and spectral formation. 

Ultracentrifugal studies were performed in order to 
determine the maximal number of subst1ate molecules 
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bound by one molecule of protein. Standard solutions of 
buffered protein solution and C’*-DPN were spun in the 
ultracentrifuge. LDH was found to bind two moles of DPN 
per mole of enzyme whereas yeast ADH binds three to four 
moles, The apparent association constant of the DPN- 
LDH complex calculated from several ultracentrifuge ex- 
periments ranged from 4,1 x 10* M to 7.9 x 10* M; the 
constant for ADH-DPN ranged from 2.8 x 10° M to 8.0 x 
10° M. Maximal binding occurred at pH 7.5 for LDH and 
pH 7 for ADH. Neither enzyme bound C”™*-nicotinamide 
but LDH bound one mole of ADP**. None of the following 
compounds (107* M) were found to interfere with DPN 
binding to LDH: nicotinamide, nicotinamide mononucleo- 
tide (NMN), adenosine diphosphate (ADP), inosine diphos- 
phate, adenosine or o-phenathroline. 

Kinetic studies of the conversion of lactate to pyruvate 
in the presence of rat liver LDH and various inhibitors 
were undertaken. In order to investigate the effect of vari- 
ous groupings on the DPN molecule, a large number of 
DPN analogs and possible inhibitors were synthesized by 
enzymatic and chemical methods, A number of DPN ana- 
logs, although less effective than DPN, were found to be 
active in the LDH system: deamino-DPN, 3-acetylpyridine 
analog of DPN (APDPN), deamino-APDPN, pyridine-3- 
aldehyde analog of DPN (Py-3AlDPN), deamino-Py- 
3AIDPN, and di(ribosylnicotinamide-5') pyrophosphate or 
(NR)2POP. The turnover numbers (moles of substrate/ 
min./mole of enzyme) for deamino-DPN, Py-3AIDPN and 
DPN are very close; however, the turnover number for 
APDPN is lower, thus indicating a higher binding constant, 
Neither NMN nor the ethyl-nicotinate analog of DPN was 
active in the LDH system, Et-Nic-DPN, the isonicotinic 
acid hydrazide analog of DPN (INH-DPN), adenosine di- 
phosphate ribose (ADPR), and diadenosine-5'-pyrophos- 
phate or (AR)2POP were stronger inhibitors, where AMP, 
ADP, IMP and adenosine 5'-monosulfuric acid were less 
strong. NMN and nicotinamide were relatively weak in- 
hibitors. ADPR and AMP inhibited deamino-DPN in the 
LDH system. 

One further method was used to show physical binding 
of a coenzyme and protein, the formation of a spectral 
shift by a complexing agent. All of the DPN analogs which 
were active in the LDH system were capable of forming a 
complex with LDH and Na2S, the nucleophilic complexing 
agent, Ternary complex formation was demonstrated by 
showing a shift in the maximal absorption in comparison 
with a nonenzymatic complex. NMN, NMN + AMP or Et- 
Nic-DPN did not form any complex with NazS and LDH. 

Evidence is presented in the above studies that the 
nicotinamide moiety of DPN does not compete for the site 
of binding on the enzyme molecule; the carboxamide group 
is not essential for DPN activity as is demonstrated by the 
activity of APDPN and Py-3AIDPN. The reactivity with 
an altered adenine moiety in DPN is shown with all deamino 
coenzymes and (NR)2 POP. 

Microfilm $2.50; Xerox $5.20. 105 pages. 





SOME BIOCHEMICAL EFFECTS OF 
2,4-DICHLOROPHENOXYACETIC 
ACID ON PLANTS 


(L, C. Card No. Mic 60-201) 


Joe Lynn Key, Ph.D.. 
University of Illinois, 1959 


An investigation has been made of some physiological 
and biochemical responses of 2 1/2-day-old soybean seed- 
lings to spraying with 5 x 10°* M 2,4-D. Twenty-four 
hours after spraying, apical growth of both roots and hy- 
pocotyls ceased, and the maturing tissues showed marked 
swelling. The swelling was due to lateral cell expansion, 
After 48 hours some tissue proliferation occurred in the 
basal hypocotyl and root. 

Analyses for protein, nucleic acid and acid-soluble nu- 
cleotide in the hypocotyl 24 to 48 hours after spraying 
showed increases in all of these constituents. The in- 
creases in RNA were quite large, particularly in the basal 
regions where tissue proliferation would subsequently 
ensue. It is believed that 2,4-D-induced syntheses of nu- 
cleic acids and soluble nucleotides are responsible for 
this proliferation, 

Mitochondria isolated from the swollen hypocotyl and 
root tissue were more active in oxidative phosphorylation 
than comparable control mitochondria. Associated with 
this increased activity were increases in the relative 
amount of mitochondria, the size of the mitochondria, and 
in the soluble nucleotide and phospholipide content. The 
functional RNA was probably increased, since the in- 
creased phosphorylative activity was eliminated by RNase 
treatment. The increased activity of the mitochondria was 
attributed to increases in soluble- and polynucleotides. 
Activity of mitochondria from the apical inhibited region 
was impaired by 2,4-D treatment. Normal cell expansion 
was associated with an increase in mitochondrial mass and 
in oxidative and phosphorylative activity of these mito- 
chondria, 

Separation of the soluble nucleotides by ion-exchange 
chromatography revealed that within a few hours after 
spraying with 2,4-D there was a large increase in ATP. 
This increase in ATP appeared to result from the activa- 
tion of the respiratory system by an increase in total ade- 
nine nucleotide. It is believed that the initial respiratory 
increase following 2,4-D treatment results from an in- 
crease in adenine nucleotides, rather than an increased 
turnover of these nucleotides occasioned by auxin-enhanced 
endergonic processes. 

A naturally-occurring growth inhibitor was isolated 
during ion-exchange chromatography of the acid-soluble 
nucleotides, The compound was not a nucleotide. It oc- 
curred in high concentrations in immature soybean seeds 
which will not germinate, and in much lower concentrations 
in mature seeds that will germinate. During germination 
this inhibitor rapidly disappeared, However, treatment 
with inhibitory concentrations of 2,4-D, 2,4,5-T, IAA, and 
NAA induced a rapid resynthesis of the inhibitory com- 
pound, particularly in the inhibited apical tissues. The in- 
active analog, 2,4,6-T, had no effect on the accumulation 
of the inhibitor. Treatment of cucumber seedlings with 
2,4-D induced the synthesis of this growth inhibitor, but 
2,4-D did not induce the formation of the compound in corn 
seedlings. 

The compound may be responsible for the growth 
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inhibition induced by 2,4-D and for the dormancy in imma- 
ture soybean seeds, The inhibitory action of this compound 
appears to lie with its ability to uncouple oxidative 
phosphorylation. 

It is generally concluded that 2,4-D induces both pro- 
motive and inhibitory processes in the plant. The promo- 
tive processes are believed to act through nucleotide 
metabolism, and the inhibitory processes through the 
formation of natural growth inhibitors. 

Microfilm $2.50; Xerox $6.00. 122 pages. 


AMINO ACID STUDIES WITH CHICKS 
(L. C. Card No. Mic 60-202) 


George Jiri Klain, Ph.D. 
University of Illinois, 1959 


A free amino acid diet has been developed which, when 
fed on an ad libitum basis, is consumed in sufficient 
amounts to support satisfactory growth of chicks. This 
diet has been used to determine the requirement of the 
growing chick for each of the essential amino acids, 

The requirement for each amino acid was determined 
in all cases by feeding graded levels of the L-form of the 
amino acid, except methionine, Once the optimum level for 
a specific amino acid was found, this level was included in 
all subsequent assays. The optimum level of L-glutamic 
acid, which formed the only source of non-essential nitro- 
gen in the diets, was established after the requirement for 
each of the essential amino acids had been determined. 

The criteria for choosing the optimum level for each amino 
acid were the maximum average gain and gain per unit of 
feed consumed, In order to minimize the influence of the 
yolk of the newly hatched chick, all experiments were in- 
itiated with seven-day-old male chicks, 

Differences between the requirements as determined in 
this work and the National Research Council recommended 
levels were found for glycine, histidine, methionine and 
phenylalanine, A high level of glutamic acid was necessary 
for satisfactory growth. The amino acid mixture will sup- 
port a superior rate of gain of chicks (7-9 gm./chick/day) 
compared with 3-3.5 gm./day obtained on amino acid mix- 
tures employed by other investigators. Gain per unit of 
feed consumed obtained in these assays, however, re- 
mained rather low, ranging from 0.55-0.58, 

On the basis of further work, two highly efficient crys- 
talline amino acid diets have been formulated which sup- 
port an even better rate of gain of chicks (10-12 gm./chick/ 
day), with an efficiency of feed utilization equal to that 
obtained with intact proteins (0.8). 

The arginine requirement of an amino acid mixture 
simulating casein has been found to approximate that on an 
intact casein diet. The arginine requirement on either in- 
tact or simulated casein, thought of as rather high, has 
been shown to be a real requirement, A concept has been 
developed that the values for individual amino acid re- 
quirements have real meaning only when determined on 
diets promoting maximum gain and efficiency of feed utili- 
zation, 

It has been demonstrated that chicks on a highly effi- 
cient amino acid diet require some of the so-called non- 
essential amino acids for maximum performance, A com- 
bination of serine, aspartic acid and alanine improved the 





efficiency of feed utilization when used in an amino acid 
mixture simulating casein and adequate in arginine, and 
proline exerted a favorable effect on both growth and effi- 
ciency. 

It has been concluded that, although the non-essential 
amino acids can be synthesized by the chick, the rate of 
synthesis may not be commensurate with the need for rapid 
growth, 

It was found that the 3.2 percent N level supplied by a 
highly efficient amino acid mixture was adequate for the 
maximum rate of gain. However, to achieve the maximum 
efficiency of feed utilization, the N level had to be in- 
creased to 4.8 percent, Thus it appears that the amino 
acid levels supporting the maximum rate of gain may not 
necessarily support the maximum efficiency of feed utili- 
zation, Microfilm $2.50; Xerox $4.80. 94 pages. 


THE EFFECT OF HEAT ON THE CHEMICAL 
NATURE OF THE MATERIALS ADSORBED 
ON THE MILK FAT GLOBULE 


(L. C. Card No. Mic 60-81) 


Morrison Loewenstein, Ph.D. 
The Ohio State University, 1954 


The milk fat, which is dispersed in the serum portion 
of milk in minute globules, has adsorbed on its surface 
material which has been identified by various dairy scien- 
tists as the adsorbed layer. Information in the literature 
on the subject is limited concerning the effect of heating 
milk on the character and composition of this adsorbed 
layer. 

The research in the dissertation was conducted in order 
to gain information in three areas: (a) the nature of the 
natural adsorbed material, (b) the effect which heating 
whole milk has on the nature of the layer of adsorbed ma- 
terial, and (c) the nature of the material which is read- 
sorbed on the surface of fat globules re-emulsified in 
skim milk which has received various heat treatments. 
Three heat treatments were studied: momentary heating 
to 40°C.; 62°C. held for 30 minutes; and 82°C, held for 15 
minutes, . 

The adsorbed materials were recovered from the 
treated milks by separating and washing the cream, churn- 
ing the washed cream, extracting the fat from it with pe- 
troleum ether, and concentrating and drying the materiai 
remaining after the extraction of the fat. This dried ad- 
sorbed material was subjected to chemical analysis; it 
was also fractionated into the ether soluble and nonether 
soluble portions and those fractions were analyzed. 
Chemical analyses included nitrogen, total ash, calcium, 
phosphorus, and sulfur content of the portions studied, 

The adsorbed material recovered from the whole milk, 
momentarily warmed to 40°C., was essentially the same 
in composition as were similar materials reported by pre- 
vious workers, This material contained an average of 
21.86 percent protein and 70.65 percent ether extractable 
material, The ether extractable fraction contained an 
average of 12,10 percent phospholipid; the nitrogen and 
sulfur content of this fraction were greater than could be 
accounted for on the basis of its phospholipid content, The 
nonether extractable fraction was characterized by the low 
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nitrogen content, and by similar phosphorus and sulfur 
contents as previously reported, 

These data were interpreted to indicate that the ad- 
sorbed layer was composed of a mixture of the normal 
milk lipids and proteins and that because of the association 
of these materials with each other in the fat globule mem- 
brane, the ether extraction procedure did not produce a 
complete separation of the two components, As a result, 
the ether extractable fraction was believed to contain a 
small amount of protein, causing it to be higher in nitrogen 
and sulfur than it would have been if comprised of lipids 
only. The nonether extractable fraction was thought to 
consist of about 80 percent of a mixture of milk proteins 
plus 20 percent of lipid material. 

Subjecting the whole milk to the specified heat treat- 
ments was found to cause marked changes in the nature of 
the adsorbed layer; generally the more intense the heat 
treatment the greater the magnitude of the change. Less 
adsorbed material was recovered from the heated milks 
than from normal milk, with the decrease caused by its 
reduced protein and phospholipid content. For example, 
approximately 60 percent as much adsorbed material was 
recovered from the milk heated to 82°C, as was recovered 
from that warmed to 40°C, The adsorbed material from 
this high heat treated milk contained approximately 20 per- 
cent as much protein, 30 percent as much phospholipid, 
and over 80 percent as much phosphorus-free lipid mate- 
rial as did that from the milk warmed to 40°C, The fact 
that the decreases in protein and phospholipid were of the 
same order of magnitude was taken as further evidence in 
support of the proposal that a protein-phospholipid com- 
plex is involved, It appears that heating denatures that 
complex, or a portion of it, which inhibits its readsorption 
on the fat globule surface. 

Despite the great change in the chemical nature of the 
adsorbed material caused by the heating of the milk, it, 
like the normal adsorbed material, appears to be composed 
of normal milk constituents. The changes resulting from 
the heat treatment appeared to be in the nature of shifts in 
the proportions of the various components making up the 
adsorbed layer. 

The adsorbed material recovered from reconstituted 
milks made by re-emulsifying milk fat in skim milk was 
found to differ greatly from the normal adsorbed layer, It 
was obviously composed of normal milk constituents and 
was quite variable in composition, but generally was higher 
in protein and lower in lipid content than the material ob- 
tained from the whole milk warmed to 40°C. Analysis of 
the ether extractable portion of this adsorbed material 
showed it to be composed of over 97 percent phosphorus- 
free lipid; the remainder appeared to be phospholipid, with 
a very small amount of milk protein. Further examination 
of the nonether extractable portion indicated that it con- 
sisted of nearly 80 percent protein, mainly casein, with the 
remaining 20 percent being mostly phospholipid. 

Heating the skim milk only prior to the re-emulsifica- 
tion of milk fat in it produced noticeable changes in the 
nature of the adsorbed layer, The most obvious change 
was a 400 to 500 percent increase in the amount of 
adsorbed material recovered, Analysis of this adsorbed 
material proved it to be over 99 percent phosphorus-free 
lipid, The remainder was a mixture of milk protein and 
phospholipid, with the protein evidently consisting of casein 
and other milk proteins. The total protein adsorbed on the 
fat globule surfaces was about the same 100 g. of fat in the 





reconstituted milks irrespective of the heat treatment 
given the skim portion, even though the amount of adsorbed 
material recovered was greatly increased. 

The heating appeared to produce two noticeable effects 
throughout both phases of this research: to cause a re- 
placement of part of the casein in the adsorbed layer with 
other milk proteins, and to produce a condition in which 
much of the protein became associated with milk fat in the 
formation of a type of complex, 

Throughout the research it was noted that the adsorbed 
material and the ether extractable portion thereof, from 
normal and heated whole milk, contained sulfur in quanti- 
ties which could not be explained on the basis of the known 
milk constituents, This suggests the possibility of there 
being present in milk a sulfur-containing lipid which has 
not yet been identified, 
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A STUDY OF THE TRANS FATTY 
ACID CONTENT OF MARGARINES 
AND SHORTENINGS 


(L. C. Card No. Mic 60-85) 


Ahmed Fahmy Mabrouk, Ph.D. 
The Ohio State University, 1954 


A present trend in the American diet is the use of 
large amounts of shortenings and margarines. For exam- 
ple, in 1953 the consumption of margarines in the United 
States has exceeded that of butter for the first time. Si- 
multaneously, lard consumption has declined with the in- 
creased use of shortenings. 

The unsaturated fatty acids which comprise a major 
portion of the acids commonly found in food fats have al- 
ways been assumed to be of the cis configuration with the 
exception of vaccenic acid, trans, 11-octadecenoic acid.’ 
Recent work” has shown that summer butterfat contains 
9.5 to 9.7 per cent of trans fatty acids; winter butterfat, 
5.4 per cent. Vaccenic acid has been reported as a minor 
component in butterfat and has been alleged to be a growth 
promoting factor, Later work in this country has not con- 
firmed this finding. 

In the literature on the subject, the edible use of hydro- 
genated fats has been criticized for alleged lack of the nu- 
tritive value attaching to the so-called essential fatty acids 
having more than one double bond, but such statements are 
unaccompanied by actual evidence. The present investiga- 
tion attempts to supply systematic information on the 
nature of the unsaturated fatty acids in shortenings and 
margarines, with emphasis on the trans components. 
The present investigation is concerned only with com- 
position, with no implications concerning biological val- 
ues, It is hoped that these results not only will fill 
one of the obvious gaps in our knowledge of these im- 
portant foods but also will help in future studies of 
their nutritional value. 

- Although it is known that the partial hydrogenation 
of oleic acid or its esters results in the formation of 
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iso-oleic acids and stearic acid, there is no complete 
agreement as to which isomers are produced, Moore® con- 
cluded that the iso-oleic acids produced during the hydro- 
genation of ethyl oleate consisted of a mixture of 9-,10- 
and 11-trans-octadecenoic acid. On the basis of potassium 
permanganate oxidation, Hilditch and Vidyarthi* reported 
that the hydrogenation of methyl oleate produced 8-, 9- 

and 11-octadecenoic acids, Trans-8- and trans-9-octa- 
decenoic acids were isolated from the reaction products of 
the partial hydrogenation of triolein by Benedict and Dau- 
bert.> The fatty acids from partially hydrogenated poly- 
unsaturated acids contain in addition to iso-oleic acids, 
positional and geometrical isomers of linoleic acid. Iden- 
tity and properties of most of these so-called “isolinoleic 
acids,” although frequently referred to in the literature on 
the subject, have not been determined reliably. Although 
the formation of two isomers of isolinoleic acid was first 
demonstrated by van der Veen’ in his studies on the hydro- 
genation of methyl linolenate, it was Lemon*’’ who recog- 
nized that the double bonds in isolinoleic acid were sepa- 
rated by more than one methylene group. This acid there- 
fore could not be isomerized and estimated by the ul- 
traviolet spectrophotometric method. Rebello and Dau- 
bert® confirmed these results. 

Recently Swern and coworkers’ described an infrared 
spectrophotometric method for the determination of trans- 
octadecenoic acids and esters in the presence of cis-octa- 
decenoic acids, saturated acids, and their esters, This 
new method is suitable for the determination of trans com- 
ponents in hydrogenated fats, and it has been applied in the 
present investigation. This method does not distinguish 
between the trans monounsaturated acids and the trans 
polyunsaturated acids. 

The present investigation had a fourfold purpose: to 
investigate the nature of the unsaturated fatty acids in typi- 
cal margarines and shortenings manufactured in the United 
States; to determine the trans components in these 
products; to study the distribution of trans acids in the 
several carbon series of hydrogenated fats; and to study in 
detail the nature of the trans-acids in the Ci, fraction of a 
typical margarine, 

With these objectives in mind, I purchased on the mar- 
ket six representative margarines and five shortenings. 
These were examined by the usual analytical procedures. 
The unsaturated acids were determined by ultraviolet 
spectrophotometry. The trans acids were estimated both 
as triglycerides and as methyl esters by the infrared spec 
trophotometric method, It was necessary to develop new 
infrared reference values for several pyre acids and es- 
ters in order to standardize the procedure with the Beck- 
man IR spectrophotometer used in the present work, In- 
frared absorption at 10.36 4 was measured, the specimens 
being dissolved in pure carbon disulphide, In this work, 
the total concentration of the solution was adjusted where 
possible to give solute optical densities between 0.300 and 
0.600. The extinction, K, was calculated from the follow- 
ing relationship: 


d 
K-=a 


in which d is the optical density, c is the concentration in 
grams per liter, and 1 is the cell thickness in centimeters. 
The K-values found for the standard compounds used in 
the investigation are recorded in Table I. 





Table I 


Infrared Extinction Coefficients of Pure Compounds at 
10.36 » (0.4 mm, slit width) in CS2 








Triglycerides; K neuen! K Acids K 
esters 
Tristearin 0.082} Laurate | 0.044] Lauric 0.132 
Triolein 0.106) Myristate} 0.044 | Myristic 0,117 
Trielaidin 0.563] Palmitate} 0.029 | Palmitic 0.135 
Stearate | 0.034 | Hexadece- 
Oleate* | 0.044!  noic 0.178 
Elaidate* | 0.523 | Stearic 0.136 
Oleic* 0.144 
Elaidic 0.560 




















*In Table I the extinction coefficient values of oleic 
acid, methyl oleate, and methyl elaidate were determined 
by Mr. R. H. Backderf. 


Spectrophotometric Examination of Typical 
Margarines and Shortenings 


The ultraviolet spectrophotometric method of the 
American Oil Chemists’ Society” was used for the deter- 
mination of polyunsaturated acids with certain modifica- 
tions of the official equations as suggested by Brice and 
Swain,’ Infrared examination of the hydrogenated fats 
and of esters prepared from them was carried out accord- 
ing to the method of Swern, et al.° 

All analyses of shortenings were made on samples as 
received, Each margarine sample was melted and the 
water layer siphoned off. The fat was dehydrated under 
vacuum and filtered to remove salt and curd. Results of 
these analyses are given in Table II. 


Table 0 


Spectral Analysis of Different Samples of Shortening and Margarine 





All Values in Weight % 
Conjugated Acids 





Iodine Satu- 








Brand Oleic | Linoleic*} Linolenic* Trans 
— peree Acid Acid Acid Diene | Triene | Glyceride 

Crisco 76.79 | 23.696] 63.895| 11.802 0.437 0.168 | 0,004 22.690 
Spry 75.40 | 16.562] 79.238 3.937 0.029 0.234 | 0.000 33.405 
Swiftningt 59.40 | 44.943] 42.513] 11.339 0.539 0.210 0,004 00.428 
Durkee’s 73.67 | 19.970) 74,639 4.375 0.198 0.806 | 0.012 36.617 
Food Club 72.55 | 21.486] 72.880 4,701 0.165 0.755 | 0.013 34.904 
All Sweet 75.53 | 17.618) 76,942 4.832 0.173 0.421 | 0,014 35,510 
Kraft’s Parkay| 81.36 | 15.211] 75.628 8.105 0.561 0.488 | 0.007 37,110 
Good Luck 78.67 | 20.550/-68.004 | 10.636 0.446 0.351 | 0.013 34,770 
Dixie 74.49 | 23.036] 66.326 | 10.084 0.069 0.476 | 0,009 32.930 
Nu-Maid 84.77 | 15.592) 71.303 | 10.753 0.867 1.471 | 0.016 41,730 
Kraft’s Parkay| 80.26 | 15.196) 75.560 8.207 0.479 0.547 | 0.009 33,151 





























*Values for 2- and 3- double bond acids are stated as linoleic and linolenic acids, respec- 
tively, but the method is not specific for these acids. 


tau samples are devoid of archidonic and conjugated tetraene acids except Swiftning which 
contains 0.45 and 0.002 per cent, respectively. 


Margarines and shortenings have high iodine values 
(72.55 to 84.77) but are solid at room temperatures. This 
is owing to the presence of high melting trans-monounsatu- 
rated acids (m.p. 44 to 53°). With one exception, the 
shortenings and margarines contain high percentages of 
trans acids (22.69 to 41.73). These trans acids are re- 
sponsible for the plasticity, solid texture and keeping qual- 
ity of these products. The calculations shown in Table I, 
including results for oleic and saturated acids, are not 
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highly accurate, being offered only as an approximation in- 
dicating the order of magnitude of the values for fatty 
acids more unsaturated than oleic acid. Values for triene 
conjugated acids are negligible; those for diene conjugation 
range from 0,168 to 1.471 per cent. With one or two ex- 
ceptions these values are not higher than those for cotton- 
seed and soybean oils, which were analyzed for the purpose 
of comparison. Apparently, therefore, very little or no 
conjugation is introduced into these products during hydro- 
genation, Values for linolenic acid in Table II range from 
0.029 to 0.867 per cent. Linoleic acid values are 3.937 to 
11,802, average 7.321 per cent for shortenings; and 4.832 
to 10,753, average, 8.769 per cent for margarines. It is to 
be noted that the linoleic acid values are actually for total 
octadecadienoic acids of the type which will isomerize to 
diene conjugation under the conditions of the analysis. 

Apparently this is the first time this method has been 
applied in detail to the determination of the composition of 
shortenings and margarines, 

For purpose of comparison, a further study of the spec- 
tral absorption of some vegetable fats used in the manu- 
facture of shortenings and margarines (cottonseed, soy- 
bean, peanut, coconut, corn, and palm oils), and of lard, 
olive, and lettuce seed oil seemed likely to yield useful 
information. Cottonseed, soybean, peanut, corn, and lettuce 
seed oils contained no trans glycerides, The trans glycer- 
ide contents of coconut, palm, and olive oils were 2.6, 2.3, 
and 9.4 per cent, respectively. The animal fats, lard, hu- 
man milk fat, and human depot fat, contained 0.0, 7.3, and 
3.0 per cent trans glycerides. This may be the result of 
the dietary ingestion of margarines and shortenings. 


Fractional Distillation of Methyl Esters of Margarine 


One specimen each of margarine and shortening was 
converted to methyl esters which were examined directly, 
and were later fractionally distilled, Distillation of esters 
from a margarine sample is described in Table III, 


Table III 


Results of Fractional Distillation of Methyl Esters of Margarine 
and Estimation of Trans Components of Fractions 











Fraction b.p. range Wt. Iodine | Mean Mol. K Marcowd 
No, at 1 mm, Hg. g. Value | Wt., acids % 

1 102-111 6.15 5.13 | 234.2 0.048/ 3.48 

2 111-118 123.40 10.99 | 257.60 | 0.058| 5,45 

3 118-132 73.50 73.85 | 274.50 | 0.168| 30,39 

4 132 +4 151.00 95.37 | 279.50 | 0.208) 35.13 

5 132-134* | 146.40 98.07 | 281.8 0.219} 37.42 

6 13444 112.90 97,15 | 281.9 0.221| 37.81 

7 134+ 112.90 93.65 | 281.5 0.234/| 40.99 

H 134 +4 87.40 88.04 | 282.8 0.240] 42.15 

9 134-1354 15.60 85.19 | 278.8 0.245| 43,37 

10 136+ 72.80 75.30 | 282.1 0,233] 40.94 

11 136-138 6.35 68.85 | 281.2 0.205| 35.30 
Held in column 10,00 ---- aaee 0.148; ---- 

918.40, Total 

Pot residue 17,40 woce oo-- 0.130] ---- 
Original esters 935.80 78.91 | 276.8 0.214] 36.85 























*The raise of temperature followed the change in reflux ratio from 1:10 to 1:3. 
t Distillation stopped after 38 hours. 


From Table II, it is quite clear that trans components 
occur in all fractions; therefore, both Cis and Ci, trans 
fatty acids are found in margarine. Trans-unsaturated 
fatty acid esters show gradual increase in the Cis fractions, 
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from 35.13 per cent in fraction 4 to 40.94 per cent in frac- 
tion 10, with a maximum of 43.37 per cent in fraction 9, 
We can assume that margarine contains trans-hexadeceno- 
ate, trans-octadecenoate, trans,cis-, cis,trans-, trans, 
trans-, and cis,cis-octadecadienoate esters. 


Further Separation of the Cig Esters of Margarine 
Fat by Low Temperature Crystallization. 
The Isolation of Cig Trans Esters Concentrate. 


The Cig esters were crystallized as shown in Chart 1, 


Chart 1 


Crystallization of C,, Ester Fraction of Margarine to Produce 
Trans Ester Concentrates 


100 g. of Cis fraction* 
1.V., 92.58; K, 0.256 
Dissolved in 4000 ml. methanol 
Cool to -65° (2 Hours) 
| 





7 
ps dei Filtrate (F',) 
Dissolved in 13.50 g. 

6000 ml, methanol I.V., 152; K, 0.254 
Cool to -65° (2 hours) Trans %, 43.80 


! 


r 
Crystals 
Dissolved in 6000 ml. methanol 
Cool to -20° (2 hours) 

| 


| 
Crystals 
Dissolved in 4000 ml, methanol 
Cool to 0° (2 hours) 





} 
Filtrate (F'2) 
12.00 g. 
I.V. 132.41; K 0,243 





- 
Filtrate 
Cool to -60° (2 hours) 





! i 
tite Td ‘| 
Crystals (C',) Filtrate (F's) Crystals (C'2) Filtrate (F's) 
7.80 g. 21.60 g. 40,90 g. 3.90 g. 
LV., 11.35; ‘LV, 74.53; 1.V., 84.79; _1.V., 87.65; 
K, 0,094; K, 0,442; K, 0.185; K, 0.135; 


trans %, 12.30 trans %, 90.60 trans%, 29.50 trans %, 19.00 


*C.s fraction subjected to lowtemperature crystallization is 
a result of the combination of fractions 4 to 10, 


The procedure in Chart 1 has resulted in separating the 
Cis esters in six simplified fractions which still contain 
more than three components, Because of the complexity 
of margarines and shortenings in general it appears al- 
most impossible to achieve the isolation of any single acid 
in a pure state by applying any single technique of separa- 
tion, Hydrogenated fats contain not only the usual three 
solubility type of acids, stearic, oleic, and linolenic acids 
which can be separated easily by cooling their solutions to 
-20° and -60°, but they also contain two more types of 
acids: a) positional and geometrical isomers of octadecen- 
oic acid, and b) positional and geometrical isomers of 
octadecadienoic acid. 

From a consideration of the spectrophotometric analy- 
sis available, numerous deductions have been drawn con- 
cerning the acids in these fractions. 


Conclusion 


1. A unique feature of the present investigation is the 
use of the infrared spectrophotometric method for the 
quantitative determination of the trans compounds in com- 
mercial margarines and shortenings and in methyl ester 
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fractions prepared from some, This necessitated the evalu- 
ation of the infrared reference standards in a considerable 
series of fatty acids and their compounds, a number of 

them for the first time. 

2. The trans glycerides in the margarines ranged from 
32.9 to 41.7 per cent; in the shortenings, with one excep- 
tion, from 22.7 to 36.6 per cent. These fats were shown to 
contain small. amounts of conjugated diethenoic acids and 
traces of triethenoic acids. 

3. Swiftning, a blending shortening, contained only 
traces of trans glycerides. It was the only product exam- 
ined which contained arachidonic acid (0.45 per cent). 

4, A series of fats of both animal and vegetable origin 
were examined by the infrared method. Cottonseed, soy- 
bean, and peanut oils, commonly used to manufacture mar- 
garines and shortenings, and also corn and lettuce seed 
oils contained no trans glycerides, The trans glyceride 
contents of coconut, palm, and olive oils were 2.6, 2.3 and 
9,4 per cent, respectively. The animal fats, lard, human 
milk fat, and human body fat contained 0.0, 7.3, and 3.0 
per cent trans glycerides, respectively. 

5. Methyl esters were prepared from one specimen 
each of margarine and shortening. It was shown that no 
important changes in the constituent acids were produced 
as a result of the method of preparation. 

6. The esters were fractionally distilled. The result- 
ing fractions were shown to include esters of the Cu, Cie, 
and Cy series. Trans components were found in all frac- 
tions, but major amounts, 40 to 50 per cent, occurred in 
the Cig esters. 

7. Small amounts of trans hexadecenoic acids occur in 
margarines and shortenings. 

8. In an attempt to produce concentrates of trans es- 
ters and to study further the nature of the trans unsaturated 
acids of the Cig series, the combined Cig esters of a speci- 
men of margarine were fractionally crystallized at low 
temperature by two procedures, Six simplified fractions 
were thus obtained and their composition studied from 
their iodine values and infrared and ultraviolet absorptions. 
One of these fractions contained 90 per cent of its unsatu- 
rated acids as trans acids. 

9. Evidence is presented that the unsaturated fatty 
acids of a typical margarine, and probably generally of 
margarines and shortenings, are actually an extremely 
complex mixture of many of the theoretically possible po- 
sitional and geometric isomers of the octadecenoic and 
octadecadienoic acids. When the hydrogenated fat is made 
from an oil containing linolenic acid (soybean oil), the mix- 
ture will be even more complex than when made from cot- 
tonseed oil, 

10, The spectrophotometric method of analysis of hy- 
drogenated fats is evaluated and shown to be subject to def- 
inite limitations, The ultraviolet procedure, especially, 
may be in error owing to the presence of diene acids which 
will not conjugate with alkali or do so more slowly than 
linoleic acid, Precision of the infrared method is also af- 
fected by the complex nature of the fatty acids in these 
products, Microfilm $2.50; Xerox $7.40. 158 pages. 
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STUDIES IN PROTEIN BIOSYNTHESIS. 
ROLE OF VITAMIN Biz AND RNA. 


(L. C. Card No, Mic 60-216) 


Ranjan Dahyabhai Mehta, Ph.D. 
University of Illinois, 1959 


The role of vitamin Biz in protein biosynthesis has been 
studied using vitamin Bye-deficient and normal chicks and 
rats. The results obtained show that vitamin B,2 is in- 
volved in protein biosynthesis, In addition to pH 5 enzymes 
and microsomes, supernatant is also needed for the incor- 
poration of amino acid into protein in the chick, but not in 
the rat. The study of distribution of Co°°-labeled vitamin 
Biz in the subcellular fractions of chick liver indicated 
that vitamin Biz is oncentrated in the supernatant after 
the removal of pH 5 enzymes. 

Using normal rats, it was found that pH 5 enzymes 
could be replaced by Gale’s incorporation factor--a bac- 
terial preparation, In vitro, this incorporation factor 
could reverse vitamin B,2 deficiency in chick and rat 
preparations, A cofactor form of the dimethylbenzimid- 
azole form of vitamin Biz could completely reverse the 
decrease in amino acid incorporation due to vitamin B2 
deficiency, indicating the existence of this cofactor form 
of vitamin B,2 in the intact animal body. 

The incorporation of amino acid into protein was in- 
hibited by various vitamin Biz inhibitors, further sub- 
stantiating the proposed role of vitamin B,2 in protein 
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biosynthesis. Cyanide inhibition of protein synthesis was 
discovered, and it was found that it could also be reversed 
by the in vitro addition of vitamin Biz. 

It was found that the transfer of amino acid to soluble 
ribonucleic acid (S-RNA) by deficient rat liver was much 
lower than by normal liver. When soluble ribonucleic 
acid-amino acid complex labeled in the amino acid moiety 
of the molecule was incubated with deficient and normal 
microsomal preparation, no difference in the incorporation 
of amino acid into protein was found, These data point to 
the transfer step between aminoacyl adenylate and S-RNA 
as the site of function of vitamin Bie. 

The synthesis of ribonucleic acid (RNA) in pH 5 en- 
zymes and microsomes was studied using C**-adenylic 
acid (AMP) and C“*-adenosine triphosphate (ATP) as pre- 
cursors, The results indicate that both the nucleotides 
are incorporated into RNA to the same extent, indicating 
breakdown of ATP to AMP and orthophosphate. The con- 
ditions which affect protein synthesis affect RNA synthesis, 
indicating the interdependency of both these processes in 
PH 5 enzymes and microsomes, 

Microfilm $2.50; Xerox $3.00. 54 pages. 


BIOSYNTHESIS OF PANCREATIC RIBONUCLEASE 
(L. C, Card No. Mic 59-6078) 


Allan J. Morris, Ph.D. 
University of Utah, 1959 


Chairman: Sherman R, Dickman 


Methods have been developed for the study of amino 
acid incorporation into a specific protein under established 
conditions of net synthesis. The results of these studies 
have been reported and discussed, 

Synthesis and storage of the secretory proteins of 
mouse pancreas have been shown to occur between fifteen 
to twenty-one hours after pilocarpine injections, The con- 
centration of amylase, ribonuclease, and total pancreatic 
proteins has been shown to increase rapidly during that 
period, Deoxyribonucleic acid as well as ribonucleic acid 
content of the pancreatic tissue does not increase during 
the period of protein synthesis. 

Injection of the labeled amino acid, valine, into pilocar- 
pine treated mice eighteen hours after stimulation, fol- 
lowed by chromatographic resolution of the components of 
an extract of pancreas, has allowed a demonstration of 
radioactive labeling of the enzyme ribonuclease under con- 
ditions of net synthesis. The ratio of radioactivity to en- 
zymatic activity has been used to define a specific activity 
for that enzyme. 

Analyses of the total radioactivity present in the pan- 
creatic tissue as well as the total radioactivity of each of 
four cell fractions have been carried out, It was found that 
ten minutes after intraperitoneal injection of isotope ap- 
proximately ten per cent of the radioactivity is present in 
the pancreas, Radioactivity appears most rapidly in the 
microsomal fraction of the cell during the first ten min- 
utes but at later periods the soluble portion of the cell be- 
comes more intensely labeled, 

The distribution of labeled ribonuclease in the various 
parts of the pancreatic cells has been studied as a function 
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of time. The data indicate that the microsomal portion of 
the acinar cells is the site of formation of the secretory 
enzyme, ribonuclease, in the living mouse, The distribu- 
tion of labeled ribonuclease in the other cell fractions . 
suggests that the newly formed enzyme is transferred to 
the zymogen granules by way of the soluble portion of the 
cell, 

From a consideration of the rates of isotope uptake into 
the total homogenate and the microsomal fraction, as well 
as the rate of appearance of labeled ribonuclease in the 
microsomal fraction, it has been estimated that the la- 
beled amino acid is present in the microsomes for about 
three minutes before it appears in the pancreatic enzyme. 
It has been proposed that this time lag is the period re- 
quired for the elaboration of the finished, enzymatically 
active protein, ribonuclease, in the microsomal portion of 
the cells, Microfilm $2.50; Xerox $4.40. 83 pages. 


PATHWAYS OF METHANE PRODUCTION 
IN THE BOVINE RUMEN 


(L. C, Card No, Mic 60-223) 


Robert Arthur Oppermann, Ph.D. 
University of Illinois, 1959 


The reduction of carbon dioxide by hydrogen has long 
been considered to be the prime source of methane. How- 
ever, several lines of in vitro evidence show that normal 
bovine rumen fluid contains organisms that will produce 
methane from acetate, formate, and the reduction of car- 
bon dioxide by the coupled oxidation of butyric or valeric 
acids, The existence of such organisms and substrates in 
rumen fluid suggests that carbon dioxide reduction may 
not be the only source of rumen methane, 

In vivo methanogenesis by bovine rumen flora was stud- 
ied by analysis of fluid and gas samples taken at intervals 
after the addition of radioactive compounds, The collected 
gases were passed through an absorption chain which re- 
moved carbon dioxide and oxygen. The remaining methane 
and nitrogen were collected over water. Carbon dioxide 
derived from the catalytic combustion of methane was ab- 
sorbed in Primene, The radioactivity of the Primene- 
carbon dioxide product was determined in a liquid scintil- 
lation counter, Analysis of the fatty acids were performed 
by means of a modification of the chromatographic method 
of Neish. Aliquots from each acid peak were scanned for 
radioactivity in a scintillation counter, Sodium acetate-1- 
c™ , sodium acetate-2-C™, sodium formate-C™ and so- 
dium carbonate-C™“ were used as substrates for methano- 
genesis. 

Methane and carbon dioxide became radioactive 1/2 
hour after the addition of acetate-C“. Generally the la- 
beling was greater in carbon dioxide than in methane ir- 
respective of the position of C“ in acetate. Butyric acid 
became appreciably labeled and propionic acid became 
only slightly labeled. The data suggest that from 3.5 to 
5.6 per cent of the methane, and from 6.5 to 11 per cent of 
the carbon dioxide in the rumen gas produced 18 to 26 
hours after feeding was derived from the methyl carbon of 
acetate. The carboxyl carbon of acetate contributed 1.9 
per cent of the methane and 10 per cent of the carbon di- 
oxide at the same time interval. Therefore, from 5.4 to 
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6.5 per cent of the methane and from 16,5 to 22 per cent of 
the carbon dioxide was produced from the acetate molecule 
18 to 26 hours after feeding. The direct cleavage of the 
acetate molecule accounted for from 45 to 66 per cent of 
the methane derived from the methyl carbon of acetate. 
The methyl carbon of acetate accounted for 3.2 per cent of 
the methane and 4.2 per cent of the carbon dioxide at one- 
half to seven hours after feeding, 

The addition of formate-C™ in one mole of cold carrier 
resulted in the rapid labeling of both carbon dioxide and 
methane, Formate contributed 9.3 per cent of the methane 
and 22 per cent of the carbon dioxide produced at a peroid 
seven hours after feeding. Six per cent of the methane and 
21 per cent of the carbon dioxide was produced from for- 
mate one hour after feeding. Carbon 14 from the substrate 
appeared in acetate, propionate and butyrate. The labeling 
of propionate paralleled the labeling of carbon dioxide. 
Labeled formate was not detected in the rumen 30 to 35 
minutes after its addition. Free hydrogen was not found 
during formate decomposition. The constant specific ac- 
tivity of the formate while it remained in the rumen indi- 
cates little or no formate was generated during this period. 

Carbon dioxide reduction accounted for 100 per cent of 
the rumen methane produced 9 1/2 hours after the animal 
had been fed, or 2 1/2 hours after the sodium carbonate-C™ 
was added to the rumen, 

When sodium carbonate-C™ was added to the rumen 
one hour after feeding, carbon dioxide reduction to methane 
reached a maximum of 80 per cent 2 1/2 hours after car- 
bonate was added, Seven hours after the addition of car- 
bonate, carbon dioxide reduction accounted for only 30 per 
cent of the methane present. These data indicate methane 
was generated from other sources during this latter period. 

Microfilm $2,50; Xerox $5.40. 106 pages. 


THE ACTION OF ALKALI ON D-FRUCTOSE 
AND THE FRACTIONATION OF FLORIDA 
BLACKSTRAP MOLASSES 


(L. C. Card No. Mic 60-109) 


Joseph Nicholas Schumacher, Ph.D. 
The Ohio State University, 1954 


Introduction 


In the milling of cane juice, the reducing sugars pres- 
ent, namely D-glucose and D-fructose, can undergo a Lobry 
de Bruyn transformation, In addition to this change, these 
Sugars, as well as the sucrose that is present in cane 
juice, react with the amino and other organic acids present 
in the cane juice producing color with the ultimate forma- 
tion of sugar high polymers, D-Fructose has been found 
to contribute the most to the production of color with these 
acids, 

The present investigation was concerned with the study 
of the simple nonfermentable (by yeast) organic substances 
produced by the action of heat on an equimolar mixture of 
trans-aconitic acid and D-fructose at pH 8.0. These con- 
ditions simulate those of the defecation process employed 
in cane sugar house work. In this process the sugars are 
exposed to the action of an alkaline solution buffered with 
aconitate ion, aconitic acid being the principle acid present 
in cane juice, Furthermore, Florida blackstrap molasses 


The items following each abstract are: 









was fractionated on fuller’s earth clay, and the fractions 
obtained were further divided and chromatographically an- 
alyzed for simple products as well as for any sugar high 
polymer precursor that might be present in the molasses. 


Experimental 


A. The Action of Heat on D-Fructose in an Alkali Medium 
with a Potassium Aconitate Buffer 


An amount of 34.8 g. of trans-aconitic acid was dis- 
solved in 100 ml, of distilled water and the pH of the re- 
sulting solution was adjusted to 8.0 with a 6 N potassium 
hydroxide solution, An amount of 38 g. of D-fructose was 
dissolved in the alkaline aconitate solution and water was 
added until the concentration of the solution was 12 per 
cent, The solution was then heated at 100° for 24 hours. 
The reaction was followed by change in pH and color for- 
mation, The resultant dark solution was then deionized on 
ion exchange resins and the deionized solution fermented 
with yeast. The unfermented residual sirup was chromato- 
graphed on a column of adsorbent composed of 5 parts of 
Florex XXX to 1 part of Celite, using ethanol/water as 
developer. The column showed that the nonfermented sirup 
was composed of one major and one minor zone on the 
column and one major zone in the column effluent. 

Out of the major zone obtained from the column effluent 
there was isolated a crystalline hexose, m.p. 158.5-—159.5°, 
[a]** D 12.4°(c 2.9, water), The x-ray powder diffraction 
data exhibited by this material were characteristic of those 
of DL-sorbose, but also contained some characteristic 
lines of D- or L-sorbose, Catalytic reduction of this hex- 
ose using Raney nickel at high temperature and high hydro- 
gen pressure gave DL -glucitol, L-glucitol, DL-iditol and 
D-iditol. These alditols were isolated as their hexaace- 
tates and separated by fractional crystallization; x-ray 
powder diffraction data as well as their melting points and 
mixed melting points were used to determine their identity, 

From the minor column zone there was isolated so- 
dium D-glucuronate. This material was identified by x- 
ray diffraction data, melting point and optical rotation as 
well as by its chemical properties. 

The sirup obtained from the column main zone was 
catalytically reduced, using Raney nickel and hydrogen. 
From the reduction product there was obtained allitol and 
galactitol (dulcitol) and also a small amount of unidentified 
sirup. Allitol and galactitol were identified by their x-ray 
powder diffraction data as well as by those of their hexa- 
acetates, The only crystalline derivative of this column 
zone material which could be prepared was a phenylosa- 
zone, However, this osazone could not be characterized 
but appeared to be an impure sample of DL-psicose phenyl- 
osazone, The attempt to resolve this zone material fur- 
ther on a clay column failed, as did an attempt with a cel- 
lulose powder column, However, paper strips resolved 
this material into five different zones (two major and three 
minor). From the slowest moving major zone material, 
[a]*° D 4,32° (c 2.24, water), there was isolated a crystal- 
line substance having the same melting point, 180°, and x- 
ray powder diffraction data as those of DL-allose, Fur- 
ther crystallization of this zone lowered the melting point 
to 138° and showed x-ray powder diffraction data charac- 
teristic of both D-allose and DL-allose, It was also shown 
that allose was dimorphous. On standing, the low energy 
form, m.p, 128°, was transformed to the high energy form, 
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m.p. 141°, The other major zone material obtained as a 
sirup from these paper strips gave a spot characteristic 
of a ketohexose and moved at the same rate as psicose. 
The x-ray powder diffraction pattern of the phenylosazone 
prepared from this zone material very closely approxi- 
mated the x-ray powder diffraction pattern of DL-psicose 
phenylosazone. 


B. Fractionation of Florida Blackstrap Molasses 


One hundred grams of Florida blackstrap molasses was 
fractionated on fuller’s earth clay as follows. The molas- 
ses was diluted with 40 ml. of water and a smooth paste 
was prepared by the addition of 55 g. of a mixture of 5 
Florex XXX/1 Celite. This paste was suspended in 2000 
ml, of absolute ethanol with good agitation. The resulting 
suspension was poured onto an 11-12 x 7-9 cm. (diam.) 
column of 250 g. of 5 Florex/1 Celite, prewet with 2 liters 
of absolute ethanol, When the supernatant liquid had moved 
down to the top of the bed formed by the settling of the sus- 
pension, 5 liters each of 95/5, 80/20, 50/50, 0/100:ethanol/ 
water were allowed to percolate through the bed. The ap- 
paratus was operated under a reduced pressure of 10-25 
mm, to increase the rate of percolation. The column ef- 
fluents were concentrated at 48-50° under reduced pres- 
sure to a volume slightly less than that desired for analy- 
sis. The final adjusted volume for the 95/5 fraction was 
4000 ml., and was 500 ml, for the 80/20, 50/50 and water 
fractions, Solids analysis using the quartz sand procedure 
showed that the 95/5, 80/20, 50/50:ethanol/water and water 
fractions contained 51.36, 9.68, 11.92 and 4.32 per cent of 
the solids (basis of whole molasses), respectively. 

The 80/20, 50/50:ethanol/water and water fractions 
from the fractionation were dialyzed with a cellulose mem- 
brane; the per cent of these fractions passing through the 
membrane (dialyzable substances) was 88.2, 82.8, and 74.4, 
respectively. The dialyzable portions were deionized by 
passage through an Amberlite IR-120 resin column fol- 
lowed by passage through a Duolite A-4 resin column, The 
cationic portion was regenerated from the cation column 
with hydrochloric acid; the anionic portion was regenerated 
from the anion column with a sodium hydroxide solution 
and decationized by passage again through the cation resin. 

The cationic, anionic, and nonionic (the material pass- 
ing through both resin columns) portions of the 80/20 and 
50/50:ethanol/water and water fractions were subjected to 
amino acid and organic acid chromatography. The cationic 
portions of the 80/20 and 50/50:ethanol/water fractions 
were the only portions showing the presence of significant 
amounts of amino acids. The cationic portion of the water 
fraction did show traces of amino acids. The anionic por- 
tion of the 80/20:ethanol/water fraction showed the pres- 
ence of five different organic acids while the anionic por- 
tion of 50/50:ethanol/water fraction showed a spot moving 
at the same rate as aconitic acid and also a long streak 
believed to be formed by a molasses polymer. The anionic 
portion of the water fraction showed only a long streak also 
believed to be caused by the molasses polymer. 

Sugar paper chromatography of the nonionic portions of 
the 80/20:ethanol/water showed spots moving at the same 
rate as D-fructose, D-glucose, and sucrose. The 50/50: 
ethanol/water fractions on sugar paper chromatography 
exhibited a spot characteristic of a glycurono lactone and 
moving at the same rate as D-glucurono-6-lactone. The 
nonionic portion of the water fraction showed no spots when 
subjected to sugar paper chromatography. 





Discussion 


The simplest isomerization reaction of the reducing 
sugars is the Lobry de Bruyn-—Alberda van Ekenstein 
transformation, The interpretation of the mechanism of 
this transformation is postulated on the formation of an 
intermediate enediol. However, the formation of L-sorb- 
ose from D-fructose would involve enolization between all 
the carbons in the carbon chain of D-fructose. Since the 
equilibrium constant favors the 1-2 enediol, enolization 
through the whole chain seems improbable. In addition to 
enolization, cleavage of the carbon chain can also occur in 
an alkaline medium. The cleavage of the carbon chain 
probably takes place through a reversed aldol condensation 
with the formation of D-glyceraldehyde and dihydroxyace- 
tone in the case of D-fructose. The D-glyceraldehyde can 
then isomerize through the corresponding enediol to the 
corresponding aldose, namely L-glyceraldehyde. 





cHon [HOH 
é=0 a 
HOCH oe hyeeny: 
HCOH™ Dihydroxyacetone 
wie Ci C=O he ee C=O 
cmon HCOH ——.. a ore ioe 
CH2OH CH.OH CH.OH 


D-Fructose D-Glyceraldehyde enediol L-Glyceraldehyde 


Dihydroxyacetone may then take part in an aldol con- 
densation with D-glyceraldehyde to produce D-fructose 
and D-sorbose if the hydroxyl groups for the two new 
asymmetric centers form trans-, and D-psicose and D- 
tagatose if the hydroxyl groups for thetwo new asymmetric 
centers form cis. 
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In a similar manner, dihydroxyacetone may condense 
with L-glyceraldehyde to form L-fructose, L-sorbose, L- 
psicose and L-tagatose, 
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These newly formed ketohexoses may now isomerize 
through their corresponding enediols to the corresponding 
aldohexoses. For example, D-psicose may be converted to 
D-allose and L-psicose to L-allose. 
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Since the L-form of glyceraldehyde was formed from 
the D-form, the D-glyceraldehyde was present in greater 
amounts and consequently had more opportunity to con- 
dense with dihydroxyacetone. The D-form of the newly 
formed ketoses would be as a result be expected to be 
formed in excess of the L-form. 

Microfilm $2.50; Xerox $6.20. 127 pages. 
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LIPID METABOLISM IN MUSCULAR DYSTROPHY 


(L. C. Card No. Mic 59-6401) 


Rosemary Linden Shull, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Alfin-Slater 


The finding that a large increase in cholesterol and 
total lipid occurs in dystrophic muscle suggests that in 
muscular dystrophy there is a derangement of lipid me- 
tabolism., 

A type of muscular dystrophy is produced in experi- 
mental animals by vitamin E-deficiency. The first phase 
of this investigation was concerned with the aberrations in 
lipid metabolism caused by the absence of vitamin E from 
the diet. 

In vitamin E-deficient guinea pigs, there was an in- 
crease in muscle total lipid and cholesterol; cholesterol 
feeding had no effect on these levels. In vitamin E-supple- 
mented guinea pigs, there was an increase in muscle cho- 
lesterol due to cholesterol feeding, indicating that vitamin 
E may enhance the transport of cholesterol from blood to 
muscle tissue. 

Essential fatty acid-deficiency in rats, which causes an 
elevated cholesterol concentration in liver and adrenals, 
had no effect on muscle cholesterol in either vitamin E- 
deficient or vitamin E-supplemented animals. Cholesterol 
feeding had no effect on the muscle cholesterol concentra- 
tion of vitamin E-deficient rats. However, vitamin E- 
supplemented animals fed cholesterol had a lower muscle 
cholesterol concentration than in the noncholesterol- 
supplemented animals. 

The next phase of this investigation was concerned with 
the elucidation of the mechanism by which vitamin E pro- 
tects the animal against experimentally induced muscular 
dystrophy and maintains “normal” cholesterol and lipid 
levels of skeletal muscle. It was thought that since the 
tocopherols are antioxidants, the antioxidant property of 
vitamin E may be responsible for these functions. How- 
ever, when various synthetic antioxidants were tested for 
their ability to replace vitamin E in the diet of guinea pigs, 
it was found that these substances delayed, but did not pre- 
vent, the appearance of symptoms of dystrophy. These 
nontocopherol antioxidants also did not maintain “normal” 
levels of lipids in plasma and skeletal muscle in vitamin 
E-deficiency. Therefore, it was concluded that the anti- 
oxidant property of vitamin E is unrelated to its antidys- 
trophic activity. 

Recently mice with a hereditary myopathy similar to 
progressive muscular dystrophy in man became available. 
As muscular dystrophy in this species is unrelated to vita- 
min E-deficiency, it was decided to determine whether 
muscle cholesterol and lipid was elevated in this type of 
dystrophy as well and, if so, to investigate the mechanisms 
responsible for elevated muscle lipid levels in muscular 
dystrophy using these mice rather than vitamin E-deficient 
animals, 

Cholesterol analyses on tissues of these dystrophic 
mice revealed an increased muscle cholesterol in both 
sexes and an increased muscle total lipid concentration in 
female mice only. Cholesterol and total lipid levels of 
liver, kidneys, lungs, heart, and brain were unaffected by 
the disease. 

Studies on the incorporation of acetate into cholesterol 
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and fatty acids of skeletal muscle indicate that an aberrant 
lipid synthesis is not responsible for the lipomatosis of 
dystrophic muscle. The distribution of exogenous choles- 
terol-4-C™ in tissues of dystrophic and nondystrophic mice 
indicates, instead, that the error in lipid metabolism in 
muscular dystrophy may be one of cholesterol transport. 

It has recently been observed that the bones of dys- 
trophic mice are very similar histologically to those of 
hypophysectomized mice, This observation, together with 
the retarded growth of dystrophic mice, suggested that a 
defect in growth hormone metabolism may be involved in 
the etiology of this disease. However, growth hormone ad- 
ministration did not alleviate the histopathology of skeletal 
muscle or bone and had no effect on muscle cholesterol and 
lipid levels of dystrophic mice. 

Microfilm $2.50; Xerox $4.60. 89 pages. 


STUDIES ON THE BIOSYNTHESIS OF HEPARIN 
IN A MOUSE MAST CELL TUMOR 


(L. C. Card No. Mic 59-6402) 


Leonard Spolter, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Marx 


A new tissue, a transplantable mouse mast cell tumor, 
was used to study the mechanism of the incorporation of S*- 
sulfate into heparin. Initially, in vivo incorporation of S*- 
sulfate into the tumor heparin was demonstrated. In vitro 
incorporation was then obtained using a homogenate of this 
tumor, 

In order to characterize the heparin obtained by the 
extraction procedure used, and in order to establish the 
relative quantities of radioactive heparin and radioactive 
contaminants (in particular chondroitin sulfate) in the ex- 
tract, a filter paper chromatographic system was developed. 
The approach to the latter was a study of the effect of vary- 
ing the ammonium formate buffer/isopropanol ratio in the 
developing solution on the R¢ values of heparin and chon- 
droitin sulfate. A complete separation of heparin from 
chondroitin sulfate was obtained with three solvent mix- 
tures containing different proportions of buffer and iso- 
propanol, One of these solvent mixtures, ammonium for- 
mate buffer/isopropanol (65/35 v/v), resolved commercial 
beef heparin into two principal components, on “fresh” 
paper, This system was used to compare beef heparin with 
mouse mast cell tumor heparin, rat heparin, sheep lung 
heparin, chondroitin sulfate, and B-heparin. A common 
metachromatic component with an R- of approximately 0.5 
was found in all of the heparin preparations chromato- 
graphed with this solvent mixture. 

When a mouse mast cell tumor homogenate was incu- 
bated with inorganic S*°-sulfate under conditions which fa- 
vored incorporation into the heparin, the heparin extracted 
by the extraction procedure used, and the extract chro- 
matographed using the buffer/isopropanol mixture (65/35 
v/v) and “fresh” paper, about 76 per cent of the radioac- 
tivity was found in the spot which moved with an R; close 
to that of the major component of beef heparin, about 11 
per cent in the solvent front spot, and negligible activity 
was found at the origin. 
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When the extract of the mouse mast cell tumor was 
chromatographed, using the system which fractionates 
beef heparin, and the regions containing the spots (when 
stained) were eluted with water, biological activity was 
found only in the eluate of the region corresponding to the 
major metachromatic spot. 

Incorporation of S*°-sulfate into heparin, in mouse mast 
cell tumor homogenates, was shown to be heat sensitive; 
incorporation was abolished by heating to 65° C. for 20 
minutes, ATP and magnesium ion both were required for 
maximal incorporation. However, there was a greater 
need for added ATP than for added magnesium ion, Added 
DPN was also required for maximal incorporation. Addi- 
tion of excess UDPG and L-glutamine to the homogenate 
resulted in inhibition of incorporation. Addition of TPN to 
the homogenate also inhibited incorporation. 

Incorporation into heparin of S*-sulfate from PAPS™, 
in a mouse mast cell tumor homogenate, was demonstrated; 
this suggests that PAPS is involved in the sulfation of 
heparin, Microfilm $2.50; Xerox $7.00. 147 pages. 


RADIOBIOCHEMICAL STUDIES ON FUNCTION 
AND METABOLISM OF VITAMIN A 


(L. C. Card No. Mic 60-249) 


Partab Tirathdas Varandani, Ph.D. 
University of Illinois, 1959 


The role of vitamin A in the synthesis of mucopolysac- 
charides has been investigated by studying the incorpora- 
tion of radioactive substrates, such as S**-sulfate and C“- 
glucose, into mucopolysaccharides by in vitro systems, 
obtained from vitamin A-deficient and normal rat, and pig 
colons. The studies of Wolf et al (J. Amer. Chem. Soc., 
79, 1208, 1957) on the metabolism of vitamin A-2-C™ have 
been extended. 

The results show that the incorporation of S*-sulfate 
into mucopolysaccharides by excised colon segments from 
vitamin A-deficient rats was about half that by colons from 
normal rats, This decrease was reversed by the in vitro 
addition of vitamin A. The same difference was found 
when rat colon homogenates were used, The reversal of 
the decrease in the incorporation of S*-sulfate into muco- 
polysaccharides by colon homogenates from vitamin A- 
deficient rats could not be obtained with other fat-soluble 
vitamins and is concluded to be specific for vitamin A. 
When graded levels of vitamin A were added in vitro, 
maximum incorporation could be obtained with 10-157 of 
vitamin A per 6 mg of protein, The addition of reduced 
triphosphopyridine nucleotide, glucose-6-phosphate, or 
glycogen did not restore the incorporation, showing that 
none of these substrates was limiting for mucopolysac- 
charide synthesis. 

Preliminary experiments indicate that vitamin A is not 
involved in the amination of glucose to glucosamine and 
that it may have a function in the polymerization of uridine 
diphospho-derivatives of glucosamine and glucuronic acid 
to the mucopolysaccharides. 

Attempts have been made to achieve independence 
from deficient animals by isooctane extraction of homo- 
genates, preincubation with lipoxidase (a vitamin A- 
destroying enzyme), oxidation and irradiation of rat 
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colon homogenates, but none of these methods specifically 
destroyed vitamin A, 

The experiments have been extended to pig colon mu- 
cosa and centrifugal fractionation has shown that the en- 
zymes responsible for the synthesis of mucopolysac- 
charides are present in the supernatant fraction and are 
precipitated at pH 5,2, 

Studies on cofactor requirements have shown that for 
the incorporation of S*°-sulfate into mucopolysaccharides, 
adenosine triphosphate (ATP), diphosphopyridine nucleo- 
tide, glucose and glutamine are needed by rat colon homo- 
genates and the same cofactors except ATP by pig colon 
mucosal pH 5 emzymes. The addition of uridine triphos- 
phate to the incubation mixture of pH 5 enzymes enhances 
the incorporation two-fold. 

The mucopolysaccharides have been identified by tolui- 
dine blue spray, the hexosamine test, and the incorporation 
of the C* of glucose-1-C™ into the glucosamine of muco- 
polysaccharides, The net synthesis of mucopolysaccha- 
rides by rat colon homogenates has been demonstrated by 
the colorimetric determination of hexosamine. 

The two unknown water-soluble metabolites of vitamin 
A reported by Wolf et al have been found to be absent in 
the liver of a rat, after dosing with vitamin A-2-C™, 

The observation of Wolf et al that vitamin A aldehyde 
is absent in the liver of a rat, has been confirmed. 

Studies of the subcellular distribution of the vitamin in 
the liver of a vitamin A-deficient rat, dosed with vitamin 
A-2-C™, indicated the presence of vitamin A in all frac- 
tions. A large amount of the C“*-activity of the superna- 
tant was found in the bound form. 

Microfilm $2.50; Xerox $4.00. 71 pages. 
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PART I, COORDINATION COMPOUNDS 
OF AZO DYES. PART Il. THE STEREO- 
CHEMISTRY OF CERTAIN COBALT(II) 
AND ZIRCONIUM(IV) COMPLEXES. 


(L. C. Card No. Mic 60-139) 


Ronald Dean Archer, Ph.D, 
University of Illinois, 1959 


The first part of this study was an experimental at- 
tempt to determine the ability of the azo group to coordi- 
nate with more than one metal ion, However, no lakes 
have been isolated in which more than one metal ion is 
complexed with the same azo group, even with an 0,0,0',o'- 
tetrasubstituted azo dye in which the four ortho groups are 
all potential donor groups. Claims of more than one metal 
ion coordinated to the same azo group by Beech and Drew’ 
and by Nielsen” have alternate formulations consistent 
with the experimental data. Copper lakes of 2,6-dihydroxy- 
3,5-diethylazobenzene and 2,6-dihydroxy-2',6'-dimethoxy- 
3,5-diethylazobenzene have been prepared, but the copper 
content is not more than one mole of copper per mole of 
dye. The reduction of 2-nitroresorcinol with magnesium 
apparently gave the magnesium lake of 2,2',6,6'-tetrahy- 
droxyazobenzene, although methods of separating the lake 








from coexisting magnesium hydroxide decomposed the azo 
compound, Only impure copper and nickel lakes of this 
tetrahydroxy compound were isolated. 

The stereochemical changes involved in the reaction of 
ammonia with optically active dichloro-bis-(ethylenedia - 
mine) -cobalt(III) chloride have been investigated, and it 
has been shown that the Walden inversion of this reaction, 
discovered by Bailar, Haslam, and Jones,* must occur in 
the first step of the ammonation at low temperatures, The 
ammonation of racemic and D-cis-chloroammine -bis- 
(ethylenediamine) -cobalt(II) chloride to diammine-bis- 
(ethylenediamine) -cobalt(II) chloride occurs with almost 
complete retention of configuration under a variety of con- 
ditions, The ammonation of optically active cis-dichloro- 
bis-(ethylenediamine) -cobalt(III) chloride involves no in- 
version at room temperature, The relative configurations 
of these complexes as determined from rotary dispersion 
curves are in agreement with these experimental results. 

Attempts to elucidate the stereochemistry of eight- 
coordinate zirconium complexes through resolution of 
tetrakis-(2,4-pentanediono) -zirconium(IV) were unsuc- 
cessful. Microfilm $2.50; Xerox $5.00. 100 pages. 
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THE LEWIS ACID PROPERTIES OF 
TITANIUM TETRAFLUORIDE 


(L. C. Card No. Mic 60-156) 


John Allard Chandler, Ph.D. 
University of Illinois, 1959 


The reaction of titanium tetrafluoride with several 
amines was investigated under a variety of conditions. 
The reactions were studied in several solvents and in the 
absence of solvents. The technique of conductometric 
titration of the acid with the base was utilized to gain in- 
sight into the reactions occurring. 

The initial step in the reaction of an amine with ti- 
tanium tetrafluoride is the formation of the 1:1 addition 
compound, The nature of the amine and the reaction con- 
ditions determine the subsequent steps, If the reaction is 
carried out under conditions in which excess titanium tet- 
rafluoride is initially present, ionization of the addition 
compound is promoted by the formation of the hexafluoro- 
titanate ion, If the amine has available protons, additional 
amine will remove a proton from the coordinated amine, 
and the neutral amidotrifluoride is formed, Thus, for the 
three secondary amines investigated--di-n-propylamine, 
diisopropylamine, and diethylamine--the principal reac- 
tion products are the dialkylammonium hexafluorotitanate 
and the titanium amidotrifluoride, 

When the reaction is carried out under conditions in 
which excess amine is present at all times, less hexaflu- 
orotitanate is formed, The fact that considerable hexa- 
fluorotitanate is still formed under these conditions em- 
phasizes the high basicity of fluoride ions toward titanium 
tetrafluoride. 
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In the reaction of titanium tetrafluoride with the terti- 
ary amine, triethylamine, this reaction pattern cannot be 
followed completely as triethylamine has no available pro- 
tons. However, an entirely analogous sequence of reac- 
tions occurs when triethylamine is added to titanium tetra- 
fluoride, The ultimate products of this reaction are the 1:1 
addition compound and trifluorotriethylaminetitanium 
hexafluorotitanate, 

When triethylamine and titanium tetrafluoride are 
allowed to react under conditions in which excess amine is 
present at all times, the 1:1 and possibly the 1:2 addition 
compounds are formed. 

A reaction sequence similar to that employed for tri- 
ethylamine is postulated for the reaction of pyridine with 
titanium tetrafluoride. The chief difference in the reac- 
tions is that pyridine is not a strong enough base to cause 
appreciable ionization of the addition compound, When the 
reaction is carried out in excess titanium tetrafluoride, 
the 1:1 addition compound is formed, The 1:2 compound is 
formed when the reaction is carried out in excess pyridine. 
The two compounds are not interchangeable by gain or loss 
of pyridine which suggests that there is a significant 
structural difference between the compounds. 

The reaction of titanium tetrafluoride with any of the 
amines in the absence of solvent led to considerable re- 
duction of the titanium to a titanium(II]) specie. This re- 
duction was noticed even when the reaction was carried 
out at -78°, Microfilm $2.50; Xerox $5.20. 102 pages. 


I, THE SYNTHESIS OF HYDROXO-BRIDGE 
METAL COMPLEXES. 
Il. THE MEASUREMENT OF METAL-LIGAND 
BOND VIBRATIONS IN COMPLEXES. 


(L. C. Card No. Mic 60-171) 


John Pickett Dismukes, Ph.D. 
University of Illinois, 1959 


Of fundamental importance is the difference in the 
strength of the metal-oxygen bond in metal complexes con- 
taining the following structures: M-OH2 , M-OH , and 

H 
M-O-M, Since the strength of the cobalt-oxygen bond 
should vary inversely with the strength of the oxygen- 
hydrogen bond, it was decided to use the OH stretching 
frequency to compare the cobalt-oxygen bond strengths in 
these complexes, Due to hydrogen bonding effects, how- 
ever, the OH stretching frequency does not give a true in- 
dication of the Co-O bond strength. In ammine complexes 
containing coordinated aquo or hydroxo groups a definite 
OH frequency cannot be assigned because of strong overlap 
with the NH stretching frequency. In hydroxo-bridged com- 
plexes containing no ammine ligand the OH stretching vi- 
bration occurs at about 3300-3400 cm™. 

Since there appeared to be no general method of pre- 
paring hydroxo-bridged metal complexes, the syntheses of 
these compounds reported in the literature were investi- 
gated to determine the reliability of the methods employed. 
Some difficulty is incurred in following the directions for 
the preparation of some of the hydroxo-bridged ammine 
complexes, The hydroxo-bridged oxalato and orthophen- 
anthroline complexes are more easily prepared, In general 





the dinuclear hydroxo-bridged complexes appear to form 
by the dimerization of a cis-aquo-hydroxo species, This 
dimerization may occur spontaneously, or it may require 
the use of heat or a dehydrating agent. The polynuclear 
hydroxo-bridged complexes appear to form by a complex 
mechanism, 

Attempts were made to prepare hydroxo-bridged com- 
pounds of the inner complex type. A basic acetylacetonate 
complex of chromium can be prepared; this probably has 
the following dinuclear, hydroxo-bridged structure: 

OH 
OH 
number of organic solvents, The attempted preparation of 

similar basic acetylacetonate compounds with other metals 
was unsuccessful, 

Since there has been little investigation of metal-ligand 
bond vibrations in complexes, the infrared spectra of sev- 
eral acetylacetonate, ammine, and cyanide complexes were 
measured in the 700-300 cm™ region to determine the 
frequencies of the metal-ligand bond vibrations, 

There are three strong absorption bands in the infrared 
spectrum of acetylacetone and its sodium and potassium 
salts between 700-300 cm™*. The three low-frequency 
vibrations of the sodium and potassium salts may reason- 
ably be assigned to an ionic acetylacetonate group, In the 
other metal acetylacetonate complexes there are several 
absorption bands in the infrared spectrum of each complex, 
It appears that there is strong coupling between the metal- 
oxygen vibrations and the three low-frequency vibrations 
of the ionic acetylacetonate group between 700-300 cm™’. 
The shift of the 520 cm™ band of the ionic acetylacetonate 
group can be correlated with the stability of the complex, 

There are several absorption bands in the infrared 
spectrum of substituted cobalt and chromium ammine 
complexes in the 700-300 cm™ region, In the substituted 
ammine complexes, as in the hexammine complexes, there 
is a strong band in the 300-330 cm™ region. 

Three of the four infrared active F), fundamental vi- 
brations of a metal hexacyanide ion can be observed be- 
tween 2200-300 cm™~. The increase of the metal-carbon 
vibrational frequencies inthe series KsCr(CN)«, KsMn(CN)<, 
KsFe(CN)¢, and KsCo(CN)¢ is in agreement with the in- 
creasing pi bonding in this series. The force constants 
calculated for the vibrations of KsCr(CN). indicate that 
many of the interaction force constants should be consid- 
ered in making a more exact calculation. 

Microfilm $2.50; Xerox $7.40. 157 pages. 


(acac)2Cr Cr(acac)2. The compound is soluble ina 


THE FORMATION OF ALUMINUM-NITROGEN 
POLYMERIC FRAMEWORKS BY THE 
REACTIONS OF ALUMINUM ALKYLS OR 
ALKYL ALUMINUM HALIDES WITH AMINES 


(L. C. Card No, Mic 60-290) 


Garry George Ehrlich, Ph.D. 
Cornell University, 1959 


The existence of the cyclic trimer borazene, BsNsHs 
has led to several attempts to synthesize an analogous 
compound in the aluminum-nitrogen system. The objec- 
tives of this research were to prepare and study systems 
which contain aluminum nitrogen frameworks and to 
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prepare new organo-metallic compounds of aluminum which 
might prove useful in the synthesis of aluminum -nitrogen 
polymers. 

A survey of the literature pertinent to this problem is 
presented, 

The reactions of the systems Et20:AlEts-MeNH2 HCl 
and AlEts-MeNH2:HCl were studied in detail. It is shown 
that several consecutive reactions take place in the tem- 
perature range -45°C, - 200°C., i.e. 


0 
Et,O:AlEts + MeNH2,HCl——*>-*MeH:N:AIEt,Cl + 
C2H, + Et20 : 1) 
MeH2N: A1EtCl —.. MeHNAIEtC! +CsHe _—2) 
x MeHNAIEtc1 222+ (MeNAICI),. + CoHe 3) 


The reactions of the system AlEt -MeNH - HCl differ 
only in the absence of Et2O in equation 1. The products of 
reaction 1 and reaction 2 were not studied in great detail. 
MeH2N:AIEt2Cl is a water-white liquid. If it is heated at 
80°C, or higher temperatures more ethane is evolved and 
the clear liquid gradually turns to a white solid. Very 
close to 3 moles of ethane/mole of Et20:AlEts initially 
charged are obtained if the heating is carried out at 150°C. 
for some time, The final product is a white, non-volatile, 
infusible solid, It is insoluble in common organic solvents. 
Powder x-ray diffraction patterns show only a diffuse halo 
characteristic of amorphous materials. It decomposes in 
the presence of water, the decomposition products being 
MeNHz and Al(OH)s. If it is heated at temperatures above 
250°C, carbonization takes place and a complex mixture of 
pyrolysis products is obtained. An idealized structure, 
leading to the formation of an infinite two dimensional 
sheet, is postulated for the final solid, 

Methyl aluminum dichloride (MeAlClz) was prepared 
and its vapor pressure was measured, 

Attempts were made to synthesize tetramethylene alu- 
minum ethyl and pentamethylene aluminum methyl. Non- 
volatile solids which had about the right percentage of alu- 
minum were produced in each case but they were not 
characterized further, 

A general discussion concerning the existence of a cy- 
clic trimer AlsNsHs is presented, It is concluded that the 
existence of such a compound, analogous to borazene, is 
unlikely due to the unfavorable conditions for 7 bonding be- 
tween the aluminum and nitrogen atoms, 

Microfilm $2.50; Xerox $5.80. 119 pages. 


THE RACEMIZATION OF OPTICALLY ACTIVE 
COORDINATION COMPOUNDS 


(L. C. Card No, Mic 59-4446) 


William Charles Erdman, Ph.D. 
University of Pittsburgh, 1959 


The purpose of this investigation was to study the rac- 
emization of several optically active coordination com- 
pounds in aqueous solution when treated with activated 
carbon, The reaction kinetics were to be evaluated and 
activation energies calculated for systems not too complex 
for quantitative treatment. A study of racemization in 
aqueous solution induced by an electron exchange reaction 





was attempted with [Co(en)s ]Cls to allow a comparison of 
this type process with the one that occurs on the surface 
of active carbon, 

The complexes investigated, [Co(en)s |Cls , K[Co(enta)], 
Ks[Co(C204)s ], [Co(en)2(NO2)2 |Br, and [Cr(en)s|Cls, repre- 
sented a variety of ligands and ionic charge types. The 
number of compounds available for study is necessarily 
limited by the necessity for resolvability into stable opti- 
cal isomers as well as the requirement that the complexes 
be stable toward decomposition on the surface of active 
carbon, 

Only K[Co(enta)] gave racemization rates on carbon 
that were susceptible to easy mathematical analysis. The 
other complexes gave racemization rates that were very 
complex along with competing side effects such as chemi- 
cal decomposition, and adsorption that were of such mag- 
nitude as to make it difficult to evaluate their contribution 
to the loss in optical activity. The concentration loss for 
K[Co(enta)] on active sugar carbon was small enough 
(1-2%) to simplify the mathematical treatment of the race- 
mization kinetics. 

The racemization reaction on the surface of carbon 
was effectively “frozen” for the thermostatted samples 
upon removal of carbon, A rapid filtration technique using 
a glass wool plug and hypodermic syringe was employed to 
minimize time lags in the removal of carbon, Optical ro- 
tations were measured with a Rudolph precision polar - 
imeter equipped with a photoelectric attachment, The 
photoelectric attachment was constructed to provide a 
consistently high level of measurement precision without 
the necessity for darkened surroundings. 

All complexes were examined spectrophotometrically 
after treatment with carbon to estimate the extent of ad- 
sorption and chemical change. The extent of chemical 
change varied from complete decomposition in five to 20 
minutes for Ks|Co(ox)s] to about 1% reduction to the Co(II) 
complex in 30 minutes for K[Co(enta)] treated with active 
sugar carbon. An indication of cis to trans inversion was 
found for cis-[Co(en)2(NOz)2]Br on active carbon. 

The racemization kinetics for K[Co(enta)] were inter- 
preted as representing a process that is first order in 
complex and first order in carbon, Since carbon “concen- 
tration” has no meaning in the usual sense it was esti- 
mated by adjusting the initial reaction concentrations to 
give a linear plot of time versus the reciprocal of observed 
rotation, the usual second order plot for equal concentra- 
tions of reactants. The fact that carbon is exhausted dur- 
ing the process was interpreted as meaning the active 
carbon sites were being deactivated by collisions with 
molecules of complex, In the mathematical treatment of 
the reaction kinetics a modification of the usual second 
order rate expression was necessary because of recogni- 
tion of the fact that the product of the reaction (racemic 
complex) is equally able to compete for active carbon sites 
with the optically active complex. An activation energy of 
about 7,3 kcal./mole was calculated for the racemization 
of K[Co(enta)] on sugar carbon, 

The results from the carbon racemization experiments 
could be interpreted as an energy exchange phenomenon 
whereby an active carbon site supplies the energy neces- 
sary for an intramolecular rearrangement of a molecule of 
complex, Such a rearrangement would not necessarily re- 
quire a large expenditure of energy and would proceed via 
a symmetrical trigonal prism intermediate, 

The presence of a trace of reduced complex in solution 
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when K[Co(enta)] had been treated with active carbon sug- 
gests the possibility of the existence of a quasi-reduced 
intermediate on the surface of the carbon, This idea is 
attractive because the surface of the carbon is electron 
rich and because Co(II) complexes are much more labile 
toward racemization than are Co(III) complexes. 
Microfilm $2.50; Xerox $6.20. 130 pages. 


HIGH TEMPERATURE AGGREGATION REACTIONS 
OF SOME PHOSPHORUS(V) COMPOUNDS 


(L. C, Card No, Mic 60-181) 


Harlan Dayle Frame, Jr., Ph.D. 
University of Illinois, 1959 


Polymerization processes in phosphate -polyphosphate 
systems can be effected by proton-induced, dehydration- 
condensation reactions at elevated temperatures, The 
processes are completely analogous to the polymerization 
reactions exhibited by the oxyanions of some of the weaker 
metals, such as chromium, in aqueous solution: 


2(-KO~) + 2HsO* J2(-XOH) + 2H2O[-” (-XOX-) + 3H20 


2(-PO-) + 2BH” ~~[2(-POH) + 2By (-POP-) + 
HOT + 2B” * 


Sodium hydrogen sulfate and ammonium chloride be- 
come proton donors at elevated temperatures. They 
achieve the lability necessary for proton transfer through 
formation of a fluid phase. In sodium hydrogen sulfate this 
fluid phase is a melt, while the “fluid” phase which ammo- 
nium chloride assumes is believed to be due to thermal 
agitation of the crystal, the presence of increasing amounts 
of ammonium chloride vapor as the sublimation tempera- 
ture is approached and the catalytic effect of the presence 
of water. As high temperature acids, sodium hydrogen 
sulfate and ammonium chloride are capable of inducing 
aggregation in phosphate systems. 

The reaction between sodium hydrogen sulfate and so- 
dium monohydrogen orthophosphate in a 1:3 molar ratio 
mixture entails the initial formation of a 1:2 molar ratio 
mixture of sodium dihydrogen orthophosphate and sodium 
monohydrogen orthophosphate which is required for the 
formation of pentasodium triphosphate: 


1NaHSO, + 3NazHPO, ——> 1NaH2PO, + 2NazHPO, + 1Na2SO, 


Dehydration-condensation at a heating rate of 5°C./min, of 
the above orthophosphate mixture is believed to involve the 
intermediate formation of dihydrogen pyrophosphate and 
pyrophosphate in a 1:2 molar ratio mixture prior to the 


final condensation process: 


1NaH2PO4-——->1/2 NazH2P20, + 1/2 H2OT 

2Naz2HPO,——> 1NasP20, + 1H,OT 

1/2 NazHeP20, + 1Na,P20,——> NasPsOx + 1/2 HOT 
There is some evidence which indicates that higher heat- 
ing rates prevent the completion of the process involving 


formation of pyrophosphate prior to the final process. The 
final process then takes the form of: 


1/2 NazH2P20, + 2NazHPO,——>NasPsO + 3/2 HOT 





The formation of NaPOs-III competes with the final proc- 
ess for the dihydrogen pyrophosphate: 


1/2 NazH2P20, > (NaPOs)x + 1/2 H2OT 


The final product contained insoluble polymetaphosphate 
and pyrophosphate. 

Sodium hydrogen sulfate or ammonium chloride will 
further polymerize triphosphate to trimetaphosphate ac- 
cording to the following over-all equation: 


2H* + Ps0i¢e ——> P,0,;° + HOT 


The protonation process is accompanied by the evolution 
of ammonia when ammonium chloride is employed as the 
acid: 


2NHi + Ps;|Oi) ——> P50,° + 2NHsf + H2OT 


Although some trimetaphosphate is produced in both 
reactions at 200°C., the greater part of the trimetaphos- 
phate is formed at temperatures in excess of 400°C, from 
orthophosphate and pyrophosphate species which are be- 
lieved to be produced by acid-catalyzed hydrolysis of tri- 
phosphate at the lower temperature. The trimetaphosphate 
which is produced at 200°C. may result from a simple ring 
closure, Microfilm $2.50; Xerox $5.80. 116 pages. 


CROSS SECTIONS OF THE FISSION OF v?"5 
INDUCED BY INTERMEDIATE ENERGY 
HELIUM IONS 


(L. C. Card No, Mic 59-4146) 


Raymond Gunnink, Ph.D. 
Purdue University, 1959 


Major Professor: James W. Cobble 


It was of interest to make a detailed study of fission so 
that the experimentally obtained total cross section for 
compound nucleus formation could be compared with the- 
ory and so that the five structure features of fission could 
be examined, In this study, the first of several to be made, 
U*** was irradiated with 20-40 Mev helium ions, The fis- 
sion products were separated radiochemically using an 
improved separation scheme and assayed in calibrated 27 
proportional flow and Nal(T1) crystal scintillation counters. 

Fission studies made at 39.9, 33.8, 28.2, 23.1 and 20.5 
Mev showed several features of fission: 

1, The fission is predominately asymmetric with the 
symmetric mode increasing rapidly throughout the range. 
There is some indication that there may be some “peak- 
ing” at mass 115 corresponding to symmetric fission but 
there is no evidence of the onset of predominately sym- 
metric fission below 40 Mev. 

2. The experimental cross section data obtained in 
this study corresponds to compound nuclear theory using 
a radius parameter of r, =1.5 x 10° cm when recent ex- 
perimentally obtained range-energy curves are used for 
the basis of determining the bombardment energies. 

3. As previously observed for other nuclides, the val- 
ley to peak ratio of fission can be related to the excitation 
energy of the compound nucleus. 

4. A fewer number of neutrons emitted per fission is 
found than previously reported. 
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Other features of fission such as shell effects and the 
‘primary” or “independent” yield problem are also dis- 
cussed, 

The appendices contain information on the chemistry 
separation-schemes, the 47 B-Ycoincidence method and 
the self-absorption, backscattering and geometry factors 
of a 27 beta proportional flow counter for several fission 
nuclides. Microfilm $2.50; Xerox $8.40, 182 pages. 


SOME METAL AND SILICON 
CONTAINING POLYMERS 


(L. C. Card No. Mic 60-214) 


John Alfred McLean, Jr., Ph.D. 
University of Illinois, 1959 


A series of metal phthalocyanine polymers, containing 
copper or zinc, were prepared and their decomposition 
temperatures were measured on a thermogravimetric bal- 
ance which was built. The reaction variables which deter- 
mine the size of the polymer were investigated, The most 
thermally stable polymer decomposed at 365° C but there 
appears to be no correlation between thermal stability and 
molecular weight. 

Methylene disalicylic acid and 2,2-bis-(5-salicylic acid) 
propane were found to form solvated, nickel, copper and 
zinc polymers when allowed to react with metal salts in 
aqueous or non-aqueous media, The determination of the 
thermal stabilities of these compounds was complicated by 
the fact that they are hygroscopic, Silicon containing poly- 
mers were formed when these bis-salicylic acids were al- 
lowed to. react with silicon tetrachloride in ether solution 
or silicon tetraphenoxysilane under reduced pressure, The 
products of both these reactions were not particularly 
stable as decomposition occurs below 250° C, 

Syntheses were devised for 2,2-bis-(3.4-dihydroxy- 
phenyl) propane, 3,3',4,4'-tetrahydroxybenzophenone, 2,2', 
6,6'-tetrahydroxybiphenyl and 3,3'4,4'-tetrahydroxybi- 
phenyl, Silicon containing polymers were formed for the 
first three of these compounds by the following methods: 
First, the bis-phenol was allowed to react with silicon tet- 
rachloride in a boiling ether solution which produced a hy- 
groscopic product containing one atom of silicon and two 
molecules of the bis-phenol, Secondly, the bis-phenol was 
allowed to react with silicon tetrachloride in a mixture of 
benzene and ether by a diffusion technique. This procedure 
gave a product which contained two atoms of silicon and 
four molecules of the bis-phenol, The third procedure in- 
volved heating silicon tetraphenoxysilane and the bis- 
phenol under reduced pressure, Products obtained from 
the last procedure were hydrated and much larger than 
those obtained by the other two methods, These appear to 
be chains which consist of eight to twelve recurring mono- 
meric units, All silicon polymers decomposed below 
325° C and no product was isolated when 3,3',4,4'-tetrahy- 
droxybiphenyl was subjected to the above reaction condi- 
tions, Microfilm $2.50; Xerox $4.60. 88 pages. 
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BASIC COMPONENTS OF CIGARETTE SMOKE 
(L. C. Card No, Mic 59-6323) 


Gerald R, Aldridge, Ph.D. 
New York University, 1959 


Adviser: Dr. Alvin I, Kosak 


Application of cigarette-smoke condensates to the skin 
of mice and rabbits produces physiological effects. In- 
halation of cigarette smoke is also known to produce physi- 
ological effects in man, i.e, the effect of nicotine on the 
human heart, The main objective of this study was, there- 
fore, the isolation and identification of the alkaloids in 
cigarette smoke, 

Cigarette-smoke condensate was fractionated according 
to a scheme that effected a qualitative separation of the 
basic components from the neutral and acidic components. 
Preliminary investigations showed that the alkaloids in the 
basic fraction were qualitatively absorbed by either a sul- 
fonic or carboxylic acid ion-exchange resin, and were de- 
sorbed by passage of ammonium hydroxide solution through 
the column, 

A large-scale separation of the alkaloids was carried 
out using a carboxylic acid resin in the free acid form, 
The basic components were recovered by elution of the 
column with successive portions of ammonium hydroxide 
of increasing strength. The ultraviolet absorption spec- 
trum of each eluate was determined, Each eluate was also 
examined by paper chromatography; an effective solvent 
system was one composed of tertiary amyl alcohol and pH 
5.6 buffer, The alkaloids were detected by the formation 
of colored spots, which appeared when the chromatogram 
was sprayed with an ethanolic solution of p-aminobenzoic 
acid, and exposed to cyanogen bromide vapors. 

In this manner the presence of nicotine, nicotinic acid, 
and nicotyrine in the basic fraction of cigarette smoke was 
established, Besides these alkaloids which were identified 
positively, oils were isolated which contained two addi- 
tional alkaloids. These oils were incompletely character- 
ized, because the quantity of each oil was small and puri- 
fication was difficult. 

The ultraviolet absorption spectra of concentrated solu- 
tions of nicotine dipicrate and nicotinic acid picrate were 
found to be the sum of the spectra of nicotine and picric 
acid or the sum of the spectra of nicotinic acid and picric 
acid respectively. Dilute solutions of nicotine dipicrate 
and nicotinic acid picrate, however, failed to show this re- 
lationship. This failure is ascribed to the greater ioniza- 
tion of picric acid in more dilute solutions, and the differ- 
ence in the absorping species present in solutions of 


varying strength, 
Microfilm $2.50; Xerox $4.40. 81 pages. 
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THE MECHANISM OF THE FREE RADICAL 
ADDITION OF HYDROGEN BROMIDE TO 
UNSATURATED HYDROCARBONS 


(L. C. Card No, Mic 59-6757) 


Richard Guy Allen, Ph.D. 
The Pennsylvania State University, 1959 


The purpose of this investigation was to study the 
stereochemistry and mechanism of the free radical addi- 
tion of hydrogen bromide to double and triple bonds of hy- 
drocarbons, 

The free radical addition of hydrogen bromide to pro- 
pyne in the liquid phase at -78° produces exclusively cis- 
1-bromo-1-propene by stereospecific trans addition. “In 
the gas phase the free radical addition of hydrogen bromide 
to propyne is complicated by a rapid isomerization of the 
1-bromo-1-propene by bromine atoms, Vapor phase chro- 
matographic analysis of hydrogen bromide-propyne mix- 
tures that had reacted to very small conversion indicated 
that cis-1-bromo-1-propene is produced initially and this 
isomer is subsequently isomerized to an equilibrium mix- 
ture of cis and trans-1-bromo-1l-propene. At equilibrium 
in the gas phase the cis/trans ratio = 4.14 at 24-26°. The 
initial formation of cis-1-bromo-1-propene requires that 
the intermediate vinyl radical must have a stable non- 
linear configuration. 





Pure erythro and threo-3-deutero-2-bromobutane were 
synthesized by stereospecific trans radical addition of 
deuterium bromide to trans and cis-2-butene, respectively, 
at -70°. The structures and purity of the e erythro and threo 
isomers were determined by alkaline dehydrohalogenation, 

erythro yielding trans-2-butene and 2-deutero-cis-2- 
butene, and threo yielding cis-2-butene and 2-deutero- 
trans-2-butene. Convenient synthetic routes leading to 
these two pure diastereoisomers have not been hitherto 
reported, The deuterium isotope effects involved in the 
dehydrohalogenations have been calculated. 


(kiz/KD) cis = 2.87 
(Kpz/ kp)trans = 3.33 


A mechanism for the stereospecific trans addition of 
hydrogen bromide to unsaturated hydrocarbons involving 
an attack of a bromine atom on a HBr-olefin 7 complex has 
been ruled out as a significant reaction path, since it has 
been shown that an olefin complexed with hydrogen bromide 
is not as reactive toward bromine atoms as a free olefin. 

It has also been shown that the non-stereospecific ad- 
dition of CHsSD to cis and trans-2-butene becomes stereo- 
specific in the presence of deuterium bromide. 

In experiments in which the effective concentration of 
deuterium bromide was reduced by other complexing 
agents, such as ethyl ether, the addition to cis and trans- 
2-butene is not stereospecific. 

Attempts to find a radical addend that would compete 
with hydrogen bromide for an olefin ended in failure. Hy- 
drogen bromide was the sole reactant when competed with 
sulfur dioxide, bromotrichloromethane and benzenesulfonyl 
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bromide. Therefore, the observed stereospecific trans 
radical addition of hydrogen bromide is postulated to be 
due to the fact that it gives up an H to the intermediate 
radical faster than the radical can isomerize to the oppo- 
site configuration. 

A bridged bromine intermediate radical cannot be 
eliminated conclusively in the addition of hydrogen bro- 
mide, However, a stable bridged intermediate cannot play 
a role in the non-stereospecific additions of the other re- 
agents studied. Microfilm $2.50; Xerox $7.60. 163 pages, 












THE REACTION OF a-AMINO KETONES 
WITH NITROUS ACID 


(L. C. Card No. Mic 60-120) 


Charles Hal Anderson, Ph.D. 
The University of Nebraska, 1959 











Adviser: Henry E. Baumgarten 

Since the work of Angeli in 1895, the reaction of a- 
amino ketones with nitrous acid has been studied to a very 
limited extent, The purpose of this investigation was to 
determine the products obtained from the reaction of a- 
amino ketones with nitrous acid and attempt to discover 
the possible reaction routes by which these products were 
obtained, 

The reaction of phenacylamine hydrochloride with so- 
dium nitrite and sulfuric acid yielded three main products, 
phenacyl alcohol, benzoic acid and methyl alcohol, The 
formation of phenacyl alcohol probably results from the 
acid hydrolysis of a-diazoacetophenone or some pro- 
tonated species of its intermediate keto diazoic acid, both 
of which are formed by the diazotization of phenacylamine. 
The formation of benzoic acid and methyl alcohol probably 
results from the cleavage of the protonated keto diazoic 
acid. The absence of phenylacetic acid, a product which 
could result from a Wolff rearrangement of a-diazoaceto- 
phenone or a similar acid-catalyzed rearrangement of the 
protonated keto diazoic acid, was shown by esterification 
of the acidic fraction, and analysis of the product by gas 
chromatography. 

Treatment of several para-substituted phenacylamine 
hydrochlorides with nitrous acid gave the corresponding 
p-substituted benzoic acids, 

The reaction of a-aminovalerophenone hydrochloride 
and desylamine hydrochloride yielded not only the ex- 
pected cleavage acid, benzoic acid, but also an additional 
acid, a-phenylcaproic acid and diphenylacetic acid, re- 
spectively. The formation of these two latter compounds 
probably results from an acid-catalyzed rearrangement of 
a carbonium ion formed by the loss of nitrogen from some 
protonated species of their respective keto diazoic acids 
or from the concerted rearrangement-displacement of 
nitrogen from this species. 

The reaction of a-aminocyclohexanone with nitrous 
acid yielded only the rearranged acid, cyclopentanecar- 
boxylic acid. Although the expected cleavage product, €- 
hydroxycaproic acid was probably formed, it could not be 
isolated from the reaction mixture, 

Therefore, in this reaction, a-amino ketones with the 
amino group on a primary carbon atom yielded only the 
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cleavage product, whereas those with the amino group on 
a secondary carbon atom yielded both the cleavage product 
and the rearrangement product, 

Microfilm $2.50; Xerox $3.00. 58 pages. 


THE STRUCTURE OF NEOBIOSAMINE B 
(L. C. Card No. Mic 60-140) 


Alexander Demetrios Argoudelis, Ph.D. 
University of Illinois, 1959 


Methyl neobiosaminide B has been prepared by metha- 
nolysis of neomycin B and isolated after chromatography 
as mixtures of isomeric methyl neobiosaminides B differ- 
ing only in the configuration of the methyl glycosidic bond. 
Mild acid hydrolysis of these mixtures yielded neobios- 
amine B having mutarotation value +33°, 

Analytical data for methyl neobiosaminide B free base, 
methyl neobiosaminide B perchlorate, methyl N,N'-bis- 
(2,4-dinitrophenyl) -neobiosaminide B, neobiosamine B di- 
hydrochloride, N,N'-bis-(2,4-dinitrophenyl) -neobiosamine 
B, and neobiosaminol B dihydrochloride, firmly establish 
the composition of neobiosamine B as C,,H22N20z3, a disac- 
charide composed of a diaminohexose and a pentose, 

Mild acid hydrolysis of methyl N,N',O-tribenzoylneo- 
biosaminide B yielded ribose, identified by color tests and 
Rf values in various solvent systems; its negative rotation 
indicated that it is D-ribose. D-ribose was also identified 
as a component of neomycin B by a sequence of reactions 
involving deamination of methyl neobiosaminide B and 
subsequent mild hydrolysis. Oxidation of methyl neobios- 
aminide B with two moles of periodate and mild hydrolysis 
of the resulting product also gave ribose. 

Vigorous hydrolysis of methyl neobiosaminide B yielded 
neosamine B, isolated as the dihydrochloride, Analytical 
data for neosamine B dihydrochloride, N,N'-bis-(2 ,4-dini- 
trophenyl)-neosamine B, neosamine B picrate, as well as 
for the N-dinitrophenyl derivative of its borohydride re- 
duction product, N,N'-bis-(2,4-dinitrophenyl) -neosaminol 
B, firmly establish the composition of neosamine B as 
CeHiaN2O4, and exclude any deoxy or anhydro function, 

N,N'-bis-(2,4-Dinitrophenyl) -neosaminol B, as well as 
N,N'-diacetylneosaminol B consumed two moles of perio- 
date, Periodate-permanganate oxidation of N,N'-bis-(2,4- 
dinitrophenyl) -neosaminol B yielded N-(2,4-dinitropheny)) - 
serine and N-(2,4-dinitropheny]l) -glycine, identified by 
comparison of Rf values and infrared spectra to those of 
authentic samples, The rotation of the isolated N-(2,4- 
dinitrophenyl) -serine was positive and identical to that of 
N-(2,4-dinitropheny]l) -serine isolated from periodate- 
permanganate oxidation of N-(2,4-dinitrophenyl) -D-glucos- 
aminol, Periodate-permanganate of N,N'-diacetylneos- 
aminol B and subsequent hydrolysis of the resulting prod- 
ucts yielded serine and glycine, identified by Rf values and 
color tests. Oxidation of neosamine B dihydrochloride 
with periodate resulted in the fast consumption of three 
moles of periodate without formation of formaldehyde. 
These data indicate that neosamine B is a 2,6-diamino-2, 
6-bis-deoxyaldohexose and that the configuration at C-2 of 
the neosamine B molecule is the same as that at C-2 of the 
D-glucosamine molecule. 

Periodate oxidation of methyl neobiosaminide B resulted 








in the uptake of two moles of periodate without formation 
of formaldehyde. Neobiosamine B also consumed two 
moles of periodate, These data, in combination with the 
isolation of methyl neobiosaminide B by mild acid hydroly- 
sis of neomycin B, indicate that neobiosamine B is a 2- 
(neosaminido) -D-ribose. 

The periodate oxidation of N-dinitrophenyl derivatives 
of methyl neobiosaminide B and its degradation products 
has been studied. The results have been discussed in con- 
nection with the stereochemistry of neosamine B. 

Evidence also has been presented which demonstrates 
that neomycin B and framycetin are identical. The identity 
of neomycin B and framycetin rests on their chromato- 
graphic behavior, their nearly identical optical rotations, 
and their degradation products. Methanolysis of either 
neomycin B or framycetin gives the same degradation 
products, neamine and methyl neobiosaminide B. Samples 
of the latter compound from the two antibiotics have been 
shown to be identical by their physical properties (Rf val- 
ues and rotation) and by their further degradation to the 
same products, neosamine B and ribose. Identity of neos- 
amine B samples from the two antibiotics has been estab- 
lished by rotation and papergram behavior, identity of 
ribose by color tests and Rf values. 

Microfilm $2.55; Xerox $8.80. 193 pages. 


MOLECULAR DISSYMMETRY AND 
OPTICAL INACTIVITY 


(L. C. Card No. Mic 59-6666) 


Richard Bolstad, Ph.D. 
New York University, 1957 


Adviser: Dr. Kurt Mislow 


The preparation of (-)-menthyl (-)-menthyl 2,6,2,6-tet- 
ranitro-4,4-diphenate (I) and of its stereomers has been 
carried out as follows. Nitration of 4-chlorobenzoic acid 
(II) followed by methylation of the product 4-chloro-3,5- 
dinitrobenzoic acid (III) gave methyl 4-chloro-3,5-dinitro- 
benzoate (IV). 2,6,2'6-tetranitro-4,4-diphenic acid (VI) 
was prepared by acid hydrolysis of the methyl ester (V), 
obtained by the action of copper on IV. The acid was es- 
terified with commercially available, optically pure, (-)- 
menthol to give the (-)-menthyl ester (VII). (+)-Menthol 
was resolved to yield optically pure (+)-menthol (VIII). 
Esterification of VI gave the (+)-menthyl ester (IX), the 
enaniiomer of VII. Half-hydrolysis of VII gave the acid 
(-)-menthyl ester (XI), esterification of which with (+)- 
menthol afforded I, The optical activity of I was zero, as 
measured under various conditions. 

This result is of general theoretical interest, since 
the molecules of I are entirely lacking in reflection 
symmetry, i.e. they possess no plane, point or 4n-fold 
mirror axes of symmetry. An explanation is founded 
on the ease of rotameric interconversions of enantio- 
meric conformations (K. Mislow, Science, 120, 232 
(1954)). Experimental evidence has thus been adduced 
for the novel view that a configurationally pure com- 
pound whose individual molecules are asymmetric may 
yet be optically inactive. 

Microfilm $2.50; Xerox $4.20. 78 pages. 
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THE ALKYLATION OF INDOLES AND 
RELATED COMPOUNDS 


(L. C. Card No. Mic 59-6835) 


Laurence Wallace Botimer, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. Ernest F. Pratt 


In the present study it was found that the alkylation of 
indoles according to the following reaction proceeds readily 
in an open reflux system when p-cymene is employed as a 
solvent and the by-product water is distilled into a Dean- 
Stark trap as rapidly as it is formed. 


RR'CHOK CHRR' 
Ow + RR'CHOH > Crys +H20 (1) 
N N 


H H 
Good yields are obtained with only twice the calculated 
amount of alcohol plus alkoxide. It had been necessary, 
heretofore, to employ a sealed tube and a manyfold excess 
of the alcohol and alkoxide, In the new procedure a com- 
mercial nickel catalyst, which was found to accelerate the 
rate markedly, was ordinarily used, 

The primary alcohols which reacted satisfactorily and 
the yields obtained were as follows: CsHsCH2OH (71%), p- 
CHsC.H,CH2OH (57%), p-CHsO-C.gH,CH2OH (26%), CeHs- 
(CH2)s0H (41%), CHs(CH2)7OH (58%), CH2(CH24CHCH2OH 


76%), and CHs(CH2)2CH(C2Hs)CH2OH (71%). Corresponding 
data for the secondary alcohols were CsHsCHOHCHs (45%), 
(CeHs) 2CHOH (67%). CHs(CH2)sCHOHCHs (68%), and 

CH2(CHz),CHOH (54%). It was alsofound that 2-methyl- and 


2-phenylindole reacted with benzyl alcohol in 74% and 49% 
yields, 

The reaction conditions were closely similar to those 
previously established in these laboratories for the N- 
alkylation of aniline by benzyl alcohol. By analogy with 
this and certain other base-catalyzed alkylations the fol- 
lowing course of reaction is proposed, 





RR'CHOH—>RR'C=O + Hz (2) 


CRR' 
RR'C=O + Cry +H20 (3) 
N 4 
CRR' H CHRR' 
Cr /RR'cHoR——+ CS +RR'C=O (4) 
H 


Reaction 2 is needed primarily to initiate the process 
which apparently proceeds chiefly by reactions 3 and 4, the 
sum of which is reaction 1, This reaction course is sup- 
ported by the findings that a small amount of hydrogen is 
evolved and nickel, which should promote reaction 2, is an 
effective catalyst, It was also found that addition of small 
amounts of benzaldehyde accelerated the reaction of ben- 
zyl alcohol with indole and that water was evolved rapidly 
from benzaldehyde and indole as predicted on the basis of 
the above reaction course. The increasing rate of water 
evolution during the early stages of the process is a logi- 
cal consequence of an increase in concentration of carbonyl 
compound formed in reaction 2, The facts that alkylation 
occurs exclusively at the 3-position and that neither terti- 
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ary alcohols nor 3-substituted indoles will undergo the 
reaction are also consistent with the proposed reaction 
sequence, Microfilm $2.50; Xerox $4.00. 75 pages. 














SYNTHETIC APPROACHES TO MOLECULARLY 
OVERCROWDED BENZO(C) PHENANTHRENES 


(L. C. Card No. Mic 60-369) 


Michael Francis Bruno, Ph.D. 
Cornell University, 1959 










Interest in benzo(c)phenanthrenes stems from two 
sources, First, appropriately substituted benzo(c)phenan- 
threnes should be capable of resolution due to intramolecu- 
lar overcrowding and secondly, some of them possess 
carcinogenic activity which may be due to their molecular 
shape, 

The syntheses described herein were devised in order 
that some l-and/or 12-methyl substituted benzo(c)phenan- 
threnes could be prepared and studied. 

Condensation of 8-methallylsuccinic anhydride with p- 
xylene in the presence of aluminum chloride afforded 4,4, 
5,8-tetramethyl-1-tetralone-2-acetic acid (I) and a-(2,5- 
dimethylphenacyl)-Y-methyl-Y-p-xylylvaleric acid (I). 

Reduction of I afforded the lactone of 4,4,5,8-tetra- 
methyl-1-tetralol-2-acetic acid, which was in turn reacted 
in the presence of aluminum chloride with benzene and p- 
xylene in an effort to prepare 1-phenyl-4,4,5,8-tetrameth- 
yltetralin-2-acetic acid (III) and 1-p-xylyl-4,4,5,8-tetra- 
methyltetralin-2-acetic acid (IV), respectively. In neither 
case was the desired acid isolated. The three acid frac- 
tions obtained from the attempted synthesis of III were 
found to be identical to the corresponding three acid frac- 
tions obtained from the attempted synthesis of IV. 

Condensation of I with phenyllithium afforded the lactone 
of 1-phenyl-4,4,5,8-tetramethyl-1-tetralol-2-acetic acid 
(V). Reduction of V with phosphorus and iodine afforded 
the acid (III), 1,4,5,5-tetramethyl-8-keto-5,6,6a,7,8,13- 
hexahydrobenzo(c)phenanthrene (VI) and 1,4,5,5-tetra- 
methyl-5,6,6a,7,8,13-hexahydrobenzo(c)phenanthrene (VII). 
Dehydrogenation of VII with selenium afforded 1,4,5,5- 
tetramethyl-5,6-dihydrobenzo(c)phenanthrene. 

Reduction of II, the acid obtained from the alkylation 
and acylation of p-xylene, afforded a-(8-p-xylylethyl)-7- 
methyl- Y-p-xylylvaleric acid (VIII). Cyclization of VIII 
gave a mixture of tetralones, which was subsequently re- 
duced to a mixture of tetralols. Treatment of the tetralol 
mixture with sulfuric acid afforded 1,4,5,5,9,12-hexa- 
methyl-5,6,6a,7,8,13-hexahydrobenzo(c)phenanthrene (IX) 
plus the dehydration products (X). Both dehydrogenation 
with selenium and catalytic dehydrogenation of IX and X 
failed to give the desired benzo(c)phenanthrene. 

Condensation of allylsuccinic anhydride with p-xylene 
in the presence of aluminum chloride, followed by esteri- 
fication of the resulting acid mixture, afforded methyl 4,5, 
8-trimethyl-1-tetralone-2-acetate, methyl 3-p-xylylcyclo- 
hexanone - 5-carboxylate and methyl a -(2,5-dimethylphen- 
acyl)-y-p-xylylvalerate. Catalytic reduction of the ester 
mixture, followed by cyclization of the corresponding acid 
mixture gave 5,8-dimethyl-2-(2-p-xylylpropyl)-1-tetralone 
and 4,5,8-trimethyl-2-(2-p-xylylethyl}-1-tetralone (XI). 
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Reduction of XI followed by sulfuric acid cyclodehydration 
and dehydration of the resulting tetralol mixture yielded 
1,4,5,9, 12 -pentamethyl-5,6,6a,7,8,13-hexahydrobenzo(c)- 
phenanthrene (XII) and 5,8-dimethyl-2-(2-p-xylylpropyl)- 
3,4-dihydronaphthalene and 4,5,8-trimethyl-2-(2-p-xylyl- 
ethyl)-3,4-dihydronaphthalene (XIII). Catalytic dehydro- 
genation of XII and XIII afforded 2-(2-p-xylylpropyl)-5,8- 
dimethylnaphthalene and/or 3-(2-p-xylylethyl)-1,5,8- 
trimethylnaphthalene while dehydrogenation of XII and XIII 
with selenium yielded 1,4,5,9,12-pentamethyl-5,6-dihydro- 
benzo(c)phenanthrene and an unidentified hydrocarbon. 
Microfilm $2.50; Xerox $4.80. 91 pages. 


THE CONFIGURATIONAL RELATIONSHIP 
OF 1,2,2-TRIPHENYLETHYLAMINE AND 
1,2,2-TRIPHENYLETHANOL 


(L. C. Card No. Mic 59-6092) 


Joan Bannister Christie, Ph.D. 
The University of Florida, 1959 


Optically pure 1,2,2-triphenylethylamine and 1,2,2- 
triphenylethanol which possessed similar signs of rotation 
have been proven to have the same configurations. The 
absolute configurations of these compounds exhibiting pos- 
itive rotation of plane polarized light have been established 
as D. 

The configurations of the amine and carbinol were re- 
lated chemically through the decomposition of optically 
pure N-nitroso-N-acetyl-1,2,2-triphenylethylamine in 
acetic acid, 

The decomposition of optically active N-nitroso amides 
has been shown to produce esters which possess the same 
configuration as the amide reactants, The product of the 
decomposition of optically pure N-nitroso-N-acetyl-1,2,2- 
triphenylethylamine was optically active 1,2,2-triphenyl- 
ethyl acetate which exhibited the same sign of rotation as 
the amide reactant, indicating that N-acetyl-1,2,2-triphenyl- 
ethylamine and 1,2,2-triphenylethyl acetate (and by direct 
consequence, 1,2,2-triphenylethylamine and 1,2,2-triphenyl- 
ethanol) which exhibited the same sign of rotation had the 
same configurations, In the decomposition of optically 
pure N-nitroso-N-(acetyl-2-C™)-1,2,2-triphenylethyl- 
amine, the product exhibiting the same sign of rotation as 
the amide reactant also possessed the greatest amount of 
the labeled acetoxyl group. This was fingl evidence that 
1,2,2-triphenylethylamine and 1,2,2-triphenylethanol of 
like sign of rotation were of like configuration. 

The absolute configurations of (+)-1,2,2-triphenylethyl- 
amine and (+)-1,2,2-triphenylethanol are established as D 
through the relationship of these compounds to (+)-1,2,2- 
triphenylethylene glycol which had been related to D-(-)- 
mandelic acid. The generic relation between D-(-)- 
mandelic acid, D-(-)-lactic acid, D-(+)-glyceraldehyde and 
D-(+)-tartaric acid were shown, The absolute configura- 
tions of the compounds of the 1,2,2-triphenylethyl system 
were also expressed in the terminology of Cahn, Ingold 
and Prelog, 

Studies of the kinetics and mechanism of the N-nitroso 
amide decomposition in acetic acid, and the deamination 
of the amine in acetic acid were made. The degree of re- 
tention of configuration and the amount of carbon-14 rear- 





rangement in the products of the decomposition of enantio- 
meric N-nitroso-N-acetyl-1,2,2-triphenylethylamine-1-C™ 
in acetic acid were constant at several different tempera- 
tures. Racemic N-nitroso-N-(acetyl-2-C™)-1,2,2-tri- 
phenylethylamine was decomposed in acetic acid at several 
temperatures and the amount of acetoxyl label which was 
retained remained constant even in the presence of added 
sodium acetate, Microfilm $2.50; Xerox $4.40. 81 pages. 


I, THE MERCURIC ACETATE OXIDATION 
OF SUBSTITUTED PYRROLIDINES. 
Il, THE REACTION OF DIMETHYL MALEATE 
WITH REPRESENTATIVE ENAMINES., 


(L. C, Card No. Mic 60-160) 


Addison Gilbert Cook, Ph.D. 
University of Illinois, 1959 


Series of substituted pyrrolidines have been prepared 
and oxidized with mercuric acetate in dilute acetic acid. 
Some of the N-methylated pyrrolidines were synthesized 
from the corresponding secondary pyrrolidines by the use 
of formic acid and 37% formaldehyde, In this manner 1- 
methyl-, 1,2,2-trimethyl-, 1,2,2,5-tetramethyl- and 1,2,2, 
5,0-pentamethylpyrrolidine along with 1-methyl-1l-azacy- 
cloheptane were produced, The syntheses of 2,5-dimethyl- 
l-ethyl-, 1,2-dimethyl-, 1,3-dimethyl- and 1,3,4-trimethyl- 
pyrrolidine are likewise described, The Wolff-Kishner 
reduction of 2,2,5,5-tetramethyl-3-pyrrolidone produces 
2,2,5,5-tetramethylpyrrolidine in a 56% yield. 

The oxidation of 1,2,5- and 1,2,2,5-substituted pyrroli- 
dines with mercuric acetate yields the corresponding A?- 
pyrrolines. The usual shift of the double bond stretching 
maximum in the infrared spectrum toward higher frequency 
was observed when going from the free base to the per- 
chlorate salt, The mercuric acetate oxidation of 1,2-di- 
methylpyrrolidines produces along with the major product, 
1,2-dimethyl- A*-pyrroline, a dimeric product, 1,5-di- 
methyl-3-(1',5' (and/or 1',2')-dimethyl-2'-pyrrolidyl)- 47- 
pyrroline, Treatment of 1,2,2-trimethylpyrrolidine with 
mercuric acetate likewise produces a dimeric product, 1, 
5,5-trimethyl-3-(1',5',5'-trimethyl-2'-pyrrolidyl)- A*- 
pyrroline in a 74% yield, the double bond being introduced 
at the unsubstituted a-carbon, It was found that oxidation 
of 1-methylpyrrolidine produces a trimer as well as a 
dimer of the oxidation intermediate, 1-methyl- A?-pyrroline. 
Mercuric acetate desaturation of 1,3-dimethylpyrrolidine 
gives only the dimer of 1,4-dimethyl- A*-pyrroline. The 
major product obtained from the oxidation of 1,3,4-trimeth- 
ylpyrrolidine was 1,3,4-trimethyl-A*-pyrroline; but a 
“dimeric” product, 1,3,4-trimethyl-2-(1',3',4'-trimethyl- 
2'-pyrrolidyl)-pyrrole, was also obtained, resulting from 
the further oxidation of one of the A*-pyrroline moieties 
to a pyrrole. Reaction of the enamine dimers and trimer 
in solution with ethyl acetoacetate, followed by hydrolysis, 
furnishes new hygrine-like bases. 

The perchlorate salts of 1-N-pyrrolidylcyclohexene, 2- 
methyl-1-N-pyrrolidylpropene and a-N-pyrrolidylmethyl- 
enecyclohexane have been prepared, This is the first time 
that perchlorate salts of this type of enamine have been 
prepared, 

A solution of 1-N-pyrrolidylcyclohexene and dimethyl 
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maleate was refluxed to produce a condensation product, 
dimethyl 1'-(2'-N-pyrrolidylcyclohex-1'(or 2') -enyl) -suc- 
cinate, in an 84% yield. This condensation product was then 
hydrolyzed to give dimethyl cyclohexanone -2-succinate, 
When the condensation product is treated with hydrazine 
hydrate a product is obtained, 2,(3),4,4a,4b,5,6,7,8,10- 
decahydro-3-keto-1,2,9,10-tetraazaphenanthrene, which 
possesses a new ring system, 

By carrying out this condensation with enamines which 
are completely substituted at the B-carbon, a different type 
of product is obtained. The condensation of a-N-pyrrolidyl- 
methylenecyclohexane with dimethyl maleate gave a product 
in a 39% yield which probably has a cyclobutane ring, 
namely dimethyl 4,4-pentamethylenecyclobutane-1,2-di- 
carboxylate. The product was assigned this structure on 
the basis of analytical and infrared spectral data. Ina 
similar manner dimethyl 4,4-dimethyl-3-N-pyrrolidylcy- 
clobutane-1,2-dicarboxylate was probably formed from the 
condensation of dimethyl maleate and 2-methyl-1-N-pyr- 
rolidyl-1-propent, It would appear that when no £-hydro- 
gen is available in this condensation, cyclobutane formation 
takes place, Microfilm $2.50; Xerox $7.00. 148 pages. 


THE CHROMIC ACID ESTERS OF 
t-BUTYLPHENYLCARBINOL 


(L. C. Card No, Mic 59-5138) 


Wiley E. Daniels, Ph.D. 
University of Delaware, 1959 
Supervisor: William A. Mosher 

Crystalline t-butylphenylcarbinyl chromate has been 
prepared, 

Solutions of t-butylphenylcarbinyl chromate can be 
readily prepared either by shaking a benzene or other inert 
solvent solution of t-butylphenylcarbinol over dried chro- 
mic anhydride. The latter technique afforded higher con- 
versions of carbinol to ester per pass. 

The ester decomposes in all solvents except carbon 
tetrachloride, where no cleavage was observed, to yield 
pivalophenone and benzaldehyde. The yield of cleavage 
products from decomposition in either glacial acetic acid 
or 90% acetic acid-water compares favorably with the 
amount of cleavage encountered in chromic acid oxidation 
of t-butylphenylcarbinol. 

After decomposition in inert solvents, the chromium 
moiety is ejected from solution as a brown powder, Ana- 
lytical and chemical evidence is presented that the brown 
material is a mixture if the tetravalent chromium com- 
pounds H2CrOs and t-BuCrOsH. 

Kinetic evidence is presented that the rate-controlling 
step in the decomposition of t-butylphenylcarbinyl chro- 
mate is the breaking of the carbinyl C-H bond, 

A mechanism for ester decomposition in inert solvents 
is presented and chemical and kinetic evidence offered in 
support, This mechanism involves a cyclic transition 
state both for decomposition to normal and to cleavage 
products. 

Cleavage yields greater than 67% have been encountered 
in decompositions carried out in glacial acetic acid to 








which had been added manganous perchlorate, perchloric 
acid, pyridine, and sodium acetate, 
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TAUTOMERISM AND REACTIONS IN 
THE P(O)H SYSTEM 


(L. C. Card No. Mic 59-6850) 


Robert Bernard Fox, Ph.D. 
University of Maryland, 1959 
Supervisor: William J. Bailey 

Prototropy in the P(O)H diadic system has been inves- 
tigated by means of hydrogen isotope exchange and iodina- 
tion. As examples of families of organic compounds con- 
taining the P(O)H system, di-n-butyl phosphonate in 
n-butyl alcohol and phenylphosphinic acid and its salts in 
aqueous solution have been examined. 

The hydrogen isotope exchange reaction, followed by 
infrared spectroscopic methods, was both acid and base 
catalyzed in n-butyl alcohol-d solutions of di-n-butyl phos- 
phonate, in aqueous solutions of phenylphosphinic acid-d2 
and sodium phenylphosphinate-d, and in deuterium oxide 
solutions of phenylphosphinic acid and its sodium salt. 
The rate of exchange in ester solutions containing deute- 
rium chloride was dependent on the concentrations of both 
ester and added catalyst, but independent of the concen- 
tration of n-butyl alcohol-d, In ester solutions containing 
tertiary amines, the rate of exchange was dependent on the 
concentrations of ester, amine, and n-butyl alcohol-d. 
Acetone and di-n-butyl phosphonate in n-butyl alcohol-d 
without added catalysts underwent exchange at about the 
same rate and many orders of magnitude slower than the 
strongly catalyzed exchange. In the phenylphosphinic acid 
system, the rates of exchange also were dependent upon 
the acid and base concentrations; in acid solutions, the 
rates were found to be independent of the concentration of 
the attacking reagent at high concentrations of deuterium 
oxide. Again, exchange in neutral solution was extremely 
slow; negligible exchange took place over a 6-week period 
in aqueous solutions of sodium phenylphosphinate-d alone 
or in the presence of added neutral buffers. 

Additional evidence was provided by a colorimetric 
study of the iodination of di-n-butyl phosphonate in n-butyl 
alcohol, which yields tri-n-butyl phosphate as the primary 
product, The reaction is ‘subject to both acid and base 
catalysis; acidic buffers from carboxylic acids as strong 
as p-nitrobenzoic acid were used, and a single base, lith- 
ium acetate, was employed, The rate of iodine consump- 
tion increased generally as acid concentration decreased 
or base concentration increased. In acid solutions, the 
rate was independent of the iodine concentration, while in 
lithium acetate solutions, the rate was influenced by the 
iodine concentration. 

The results of these investigations are interpreted to 
mean that the most probable mechanism of the acid- 
catalyzed reaction appears to involve a rate-controlling 
prototropic rearrangement of the keto form to the enolic 
tautomer prior to reaction of the latter form with the at- 
tacking electrophile: 
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Although not excluded in the case of the phosphonate, an 
alternative termolecular mechanism does not play an im- 
portant role in hydrogen isotope exchange in the phenyl- 
phosphinic acid system, The assumption of a tautomeric 
equilibrium is unnecessary to represent the course of the 
pase-catalyzed reactions since the mechanism which best 
rationalizes the experimental findings involves the ioniza- 
tion of the P-H bond to form an anion which probably ex- 
ists as a resonance hybrid, 

A study of some of the reactions of organophosphorus 
acids with isocyanates has been carried out. In the pres- 
ence of tertiary amines in inert nonaqueous solvents, both 
the weakly acid P (O) H groups found in salts of phenyl- 
phosphinic acid and the relatively strongly acidic POH 
groups found in half-salts of phosphonic acids condensed 
with isocyanates to give excellent yields of the correspond- 
ing P- and O- carbamoyl derivatives, respectively. Phenyl- 
phosphinic acid also formed an Ivanov reagent, CsHsP(O)- 
MgX(OMgX), which could be converted to the P-carbamoyl 
derivative by reaction with an isocyanate. 

In the absence of bases, phenylphosphinic acid and 
phenylphosphonic acid both underwent reaction with phenyl 
isocyanate near room temperature to give the same com- 
pound, dianilinium diphenylpyrophosphonate, which could 
be readily converted to the corresponding acid. The same 
salt was also formed at about 210° from the phosphonic 
acid and an isocyanate adduct such as diphenylurea or 
methyl carbanilate. The room temperature reaction rep- 
resents a new and relatively mild method for the synthesis 
of compounds containing P-O-P linkages. 

Microfilm $2.50; Xerox $7.20. 151 pages. 


ORIENTATION AND REACTIVITY IN 
AROMATIC FREE RADICAL SUBSTITUTION, 
ATTACK BY p-NITROPHENYL RADICALS AND 
p-TOLYL RADICALS ON BROMOBENZENE. 


(L. C. Card No, Mic 59-6331) 


Seymour Glassner, Ph.D. 
New York University, 1959 


Adviser: Dr. R. T. Morrison 

The reactions of p-nitrobenzoyl peroxide and p-tolyl 
peroxide with bromobenzene have been carried out, and 
the proportions of the isomeric biphenyls thus formed have 
been determined, The isomer distribution in the attack of 
the p-nitrophenyl radical on bromobenzene is: ortho, 58.1; 
meta, 23.5; para, 17.8. The isomer distribution in the at- 
tack of the p-tolyl radical on bromobenzene is: ortho, 
54.7; meta, 26.8; para, 18.3. 

The reactions of p-nitrobenzoyl peroxide with a nitro- 
benzene-bromobenzene mixture and of p-tolyl peroxide 
with an anisole-bromobenzene mixture and an anisole- 
benzene mixture have been carried out, The ratios of 
bromonitrobiphenyls to dinitrobiphenyls, bromomethylbi- 
phenyls to methoxymethylbiphenyls, and methoxymethylbi- 
phenyls to 4-methylbiphenyl have been determined. The 









relative reactivity of bromobenzene toward p-nitrophenyl 
radical is 1.14 and the relative reactivity of bromobenzene 
toward p-tolyl radical attack is 2.5. 

These results indicate the effects of the bromo group 
on orientation and reactivity of the benzene ring toward 
attack by two types of radicals, one containing an electron- 
withdrawing group and the other containing an electron- 
releasing group. These effects are discussed in terms of 
the theory proposed by Morrison and Sweeney in a paper 
presented at the Symposium on Aromatic Substitution, 
121st Meeting of the American Chemical Society, Atlantic 
City, September, 1956, 
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THE EQUILIBRIA BETWEEN ARYLOLEFINS 
AND ARYLALKYL CATIONS IN SULFURIC ACID 
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Paul T. Groves, Ph.D. 
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The ionization of 16 arylolefins to form arylalkyl ca- 
tions, equation 1, 


+ 
Ar2C-CHs =— Ar2C=CH2 + Ht (1), 


has been studied in the water-sulfuric acid system, These 
equilibria, although of the BH* B + H* type, were shown to 
deviate widely from the Hammett relation,’ 


Ho = PKpyt - log Cpy+/Cp (2), 


which relates the extent of ionization, equation 1, to acid 
concentration. A relationship, equation 1, has been inde- 
pendently derived which does predict the variation of these 
equilibria with acid concentration. 


Hr - log ay,0 = PK'p+ - log Cr+/Cr,, (3), 


(Hp has previously been designated as Co and J,). 
The concentration ratios, Cp+/ Crop were obtained 


spectroscopically at various acid concentrations, These 
ratios were then used in testing the applicability of equa- 
tions 2 and 3, by calculating pK values. The complete 
failure of equation 4,” 


Hp = pKpt - Crt+/CR,) (4), 


to correlate the variation of these equilibria with acid con- 
centration, coupled with isolation experiments which 
yielded only olefin and/or dimer from sulfuric acid solu- 
tions, indicated that no alcohol is involved in these equi- 
libria, 

The pK'p values obtained for the 1,1-diarylolefins of 


type (x¢_))c-cu,, where X is hydrogen, methyl, meth- 
2 


oxy, and chlorine, when plotted against sigma ‘substituent 
parameters yielded a straight line with a slope (p) of 8 or 
4 per aryl ring. It has been found that two types of equi- 
libria exist in acid solution for the monoarylmethanols 
studied, Those benzyl alcohols which cannot dehydrate to 
olefins exhibit equilibria which involve the benzyl alcohol 
and the benzyl cation, The variation of these equilibria 
with acid concentration has been shown to be correlated by 
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equation 4, On the other hand, the a-methylbenzyl alcohols 
exhibit the same type of equilibria as the 1,1-diarylolefins. 
The variation of these equilibria with acid concentration 
has been shown to be correlated by equation 3. 

Equation 3 has been shown to correlate the equilibrium 
data for the equilibrium between hexamethylbenzene and its 
protonated cation in sulfuric acid-water mixtures. It has 
been demonstrated that hydrogen-deuterium exchange oc- 
curs between the methyl groups of hexamethylbenzene and 
97% d-sulfuric acid-deuterium oxide. An irreversible de- 
composition of hexamethylbenzene in 97% sulfuric acid was 
observed, 

The methyl groups of 1,1-diphenylpropene and 1,1-di- 
phenyl-2-methylpropene were shown to exchange their hy- 
drogens for deuterium in 97% d-sulfuric acid-deuterium 
oxide, A mechanism for this exchange, involving an ali- 
phatic-t-alkyl cation, is proposed. 

Hexamethylbenzene was isolated from the solution of 
2,3,4,5,6-pentamethylbenzyl alcohol in 97% sulfuric acid. 
A mixture of polymethylbenzenes was isolated from the 
solution of 2,4,6-trimethylbenzyl alcohol in 97% sulfuric 
acid. These products are interpreted as occurring via a 
hydride-transfer reaction between the benzyl cation and 
the benzyl alcohol. 

The spectral data presented in this work are shown to 
be in line with the predictions of the LCAO-MO theory.° 

Microfilm $2.50; Xerox $5.20. 104 pages. 
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RING INTERCONVERSION BY TRANSACYLATION 
IN THE BENZOFLUORENONE SERIES 


(L. C. Card No. Mic 60-192) 
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A method has been developed whereby the ortho meth- 
oxyl group of hindered, aromatic ketones can be selectively 
replaced by aryl radicals of Grignard reagents. By the 
action of the appropriate aryl Grignard reagent on duryl 
2,6-dimethoxyphenyl ketone it has been found possible to 
replace one or both methoxyl groups by inverse addition of 
the Grignard reagent, For example, the treatment of the 
above ketone with an a-naphthyl Grignard reagent yielded 
duryl 6-methoxy -2-(a-naphthyl)phenyl ketone in 50 percent 
yield, This ketone was made to react further with an a- 
naphthyl or phenyl Grignard to produce duryl 2,6-di(a- 
naphthyl)phenyl ketone and duryl 2-(a-naphthyl) -6-phenyl- 
phenyl ketone, respectively. Similarly, duryl 2-(a-naph- 
thyl)-6-phenylphenyl ketone was also obtained when duryl 
6-methoxy-2-phenylphenyl ketone was treated with an a- 
naphthyl Grignard reagent. The 8-naphthyl Grignard re- 
agent reacted sluggishly with the dimethoxy ketone, giving 
what is presumed to be duryl 6-methoxy -2-(8-naphthyl)- 





phenyl ketone. This substance was accompanied by a trace 
of 8,8'-binaphthyl and 82% of the starting ketone. 

Para methoxyl groups are not attacked by aryl Grig- 
nard reagents. Thus, duryl 2,4-dimethoxyphenyl ketone 
yielded duryl 4-methoxy-2-(a-naphthyl)phenyl ketone when 
treated with an a-naphthyl Grignard reagent. The same 
ketone was prepared by treating duryl 4-methoxyphenyl 
ketone with an a-naphthyl Grignard reagent followed by 
heating with 30% palladium on charcoal, 

The acid-catalyzed cleavage of hindered, aromatic ke- 
tones were also studied. Duryl 6-methoxy-2-(a@-naphthy])- 
phenyl ketone underwent cleavage with cyclization when 
heated with polyphosphoric acid (PPA). The composition 
of the product, however, is depended greatly on the tem- 
perature, the length of time of reaction, and the solubility 
of the ketone in PPA. When the above ketone was allowed 
to react with PPA at room-temperature for 10 hours, two 
isomeric ketones formed: 8-methoxy-7H-benz|d,e]-an- 
thracen-7-one and 8-methoxy-7H-benzo|c]fluoren-7-one, 
When the reaction occurred at 90 for four hours, three 
isomeric ketones formed, In addition to the two ketones 
already mentioned, 10-methoxy-7H-benzo[c]fluoren-7 -one 
was isolated, Furthermore, when the reaction was allowed 
to proceed at 100° for ten hours, four major compounds 
formed, the three ketones discussed previously and 10- 
methoxy-7H-benz(d,e]Janthracen-7 -one, In addition to these 
a trace of material whose infrared spectrum is consistent 
with 1-(m-methoxyphenyl)naphthalene was obtained. When 
the reaction was allowed to occur at 120-125° for twenty- 
four hours, only 8- and 10-methoxy-7H-benz([d,elanthracen- 
7-one formed, In contrast to duryl 6-methoxy-2-(a- 
naphthyl)phenyl ketone duryl 4-methoxy-2-(a-naphthyl)- 
phenyl ketone gave only 10-methoxy-7H-benz[d,e]anthra- 
cen-7-one and 10 -methoxy-7H-benzo[clfluoren-7 -one, 

Both 8- and 10-methoxy-7H-benzo[c]fluoren-7-one un- 
derwent rearrangement when heated with PPA at 120-125° 
for twenty-four hours, Under the same conditions benz- 
anthrones do not rearrange, 

The structures of these ketones were assigned on the 
basis of their infrared spectra and the products resulting 
from the cleavage of their ether linkages with hydriodic 
acid, 

Duryl 2-(a@ -naphthyl) -6-phenylphenyl ketone underwent 
cleavage when treated with PPA, yielding three isomeric 
ketones. The structures of these ketones have not been 
fully determined; however, on the basis of their infrared 
spectra the following structures have been tentatively as- 
signed: 8-phenyl-7H-benz[d,e]anthracen-7-one, 10-phenyl- 
7H-benz[d,e]-anthracen-7-one, and 1-(a -naphthyl)fluore- 
none, Microfilm $2.50; Xerox $3.80, 69 pages. 
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REARRANGEMENTS OF ALLYLIC N-PHENYL- 
FORMIMIDATES AND ALLYLIC PHENYL ETHERS 


(L, C. Card No, Mic 59-6734) 


Fahad Ali Hussein, Ph.D. 
The University of Texas, 1958 


Supervisor: Dr. R. M. Roberts 


PART I 


A study of the rearrangement of allyl and substituted 
allyl N-phenylformimidates to N-allyl and substituted al- 
lylformanilides has been made, Thermal rearrangement 
was first investigated. A series of allyl and substituted 
allyl formimidic esters were prepared, and it was found 
that upon heating all of these esters undergo an intramo- 
lecular 1,3-shift of the allyl group in a fashion similar to 
the ortho Claisen rearrangement of allyl aryl ethers. The 
isomeric N-allylformanilide is formed rather than the N- 
allylformanilide having the same allyl group that the original 
allyl formimidic ester had, except in the case of unsubsti- 
tuted or symmetrical allyl N-phenylformimidates. Thus 
while with allyl N-phenylformimidate and 8-methylallyl 
N-phenylformimidate, in which both the allyl groups are 
symmetrical, the corresponding N-allyl and N-8-methyl- 
allylformanilides are formed by thermal rearrangement, 
Y -methylallyl N-phenylformimidate gives the isomeric N- 
a-methylallylformanilide instead of N- Y-methylallyl- 
formanilide. Similarly, a-methylallyl N-phenylformim- 
idate gives the isomeric N-¥-methylallylformanilide. 

A number of allyl and substituted allyl N-phenylfor- 
mimidates were rearranged in the presence of sulfuric 
acid, In the case of allyl and 8-methylallyl N-phenylfor- 
mimidate, in which the allyl groups are symmetrical the 
expected N-allyl and N-8-methylallylformanilides were 
formed respectively. In the case of the acid catalyzed re- 
arrangement of Y-methylailyl N-phenylformimidate, both 
N- Y -methylallyl and N-a-methylallylformanilides were 
produced, as well as formanilide and butadiene as decom- 
position products. And this is in agreement with an ionic 
mechanism that is proposed for the acid rearrangement of 
Y -methylallyl N-phenylformimidate, 

As compared to the acid catalyzed rearrangement of 
the alkyl N-phenylformimidates, the allyl and substituted 
allyl N-phenylformimidates undergo rearrangement at 
much lower temperatures (80-107'), within a few minutes. 
The yields of acid rearranged products of allyl and sub- 
stituted allyl N-phenylformimidates range from 62-70%. 
With the exception of allyl and 6-methylallylformimidates, 
all other substituted allyl N-phenylformimidates that have 
been studied not only undergo 1,3-shift of the substituted 
allyl group, but the substituted allyl group itself undergoes 
an allylic shift of the double bond and thus the two allylic 
isomers expected are formed in a definite ratio. 


PART I 


A study of the rearrangement of substituted allyl aryl 
ethers with concentrated sulfuric acid has been made. A 
number of substituted allyl aryl ethers were prepared and 
heated with a catalytic amount of sulfuric acid (0.01 mole 
acid per mole of the ether), It was found that these ethers 
undergo rearrangement, polymerization, decomposition, 
and cyclization under the influence of acid, The rearrange- 
ment was found to involve not only shifting of the allyl 





group from the oxygen to the ortho or para-carbon of the 





benzene nucleus, but also the allyl group itself isomerizes 
to give the two allylic isomers, of which one is predomi- 
nating, depending on the structure of the allylic ether and 
the tendency of the resulting allylic phenol to cyclize. 

B-Methylallyl phenyl ether underwent polymerization 
and decomposition to phenol under the influence of sulfuric 
acid, The acid catalyzed rearrangement of y-methylallyl 
phenyl ether gave phenol as a decomposition product, 2- 
a-methylallyl phenol as the major product of the rearrange- 
ment, and a neutral product which is probably mostly 2- 
methylchroman arising from cyclization of 2- Y-methyl- 
allyl phenol. 

The acid catalyzed rearrangement of y-methylallyl-2, 
6-dimethylphenyl ether gave 4- Y -methylallyl-2,6-dimeth- 
ylphenol as the major product of the rearrangement, and 
2,6-dimethylphenol as the decomposition product. The 
same products were obtained from the acid catalyzed re- 
arrangement of a-methylallyl-2,6-dimethylphenyl ether. 

These results are, of course, very different from those 
obtained in the usual thermal Claisen rearrangement and 
are in accord with a mechanism involving allylic carbo- 
nium ions as intermediates. 

Microfilm $2.50; Xerox $7.00. 147 pages. 


A STUDY OF THE HALLER-BAUER 
CLEAVAGE OF AN OPTICALLY 
ACTIVE CYCLOPROPYL KETONE 


(L. C. Card No. Mic 59-6916) 


Fred John Impastato, Ph.D. 
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Optically active 1-methyl-1-benzoyl-2,2-diphenylcyclo- 
propane has been prepared and cleaved to yield optically 
active methyl-2,2-diphenylcyclopropane. Cleavage of the 
ketone by sodium piperidide in piperidine yielded the hy- 
drocarbon product, which was found to be 34% racemized 
as shown by alternate synthesis of the optically active hy- 
drocarbon, When the cleavage was effected by sodium 
amide in toluene the hydrocarbon product was found to be 
optically pure, indicating complete retention of activity. 
Configurational studies established that the cleavage reac- 
tion occurs with retention of configuration, as well as with 
retention of activity. In view of the present knowledge 
concerning the stability of carbanions, these results indi- 
cate that the cyclopropyl carbanion is not an intermediate 
in the Haller-Bauer ketone cleavage reaction, and a modi- 
fied reaction mechanism is postulated which accommodates 
these findings. Microfilm $2.50; Xerox $5.40. 108 pages. 
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PART I. A STUDY OF THE INFLUENCE OF 
ELECTRONEGATIVE SUBSTITUENTS ON THE 
cis-trans ISOMERIZATION OF AZOBENZENE: 
PART II, A STUDY OF CERTAIN DERIVATIVES 
OF CARBONYL COMPOUNDS. 


(L. C. Card No, Mic 60-77) 


Melvin Kaplan, Ph.D. 
The Ohio State University, 1954 


PART I 

Geometric isomerism in structures which have re- 
stricted rotation as the result of multiple bonds between 
two atoms constitutes a general phenomenon in organic 
chemistry. The first valid interpretation of this phenome- 
non was made for ethylenic compounds; however, exten- 
sions have been made to compounds with doubly bonded 
atoms other than carbon, The ~-N=N— compounds are of 
particular interest because they have an unshared pair of 
electrons on each nitrogen atom, 

In 1938, Hartley’ established the existence of geometri- 
cal isomerism in the azo (~N=N—) compounds by prepa- 
ration and isolation of a second form of azobenzene, This 
new cis form was prepared by methods used for ethylenic 
compounds; irradiation of a solution of the stable isomer 
yielded an unstable isomer which after isolation was con- 
verted to the stable form slowly at room temperature and 
rapidly at elevated temperatures. 

Cook’ studied the isomerization of a series of nitro 
substituted azobenzenes qualitatively and found the order 
of stability of nitro substituted cis azo compounds as 
follows: a 


m- » m,m'-, p-> P,p'-, O-, 0,0'- 


Halpern, Brady and Winkler* found that the rate of iso- 
merization of azobenzene was faster in nonpolar solvents 
(n-heptane) than in polar solvents (ethanol). 

The effect of electron-withdrawing substituents in the 
meta and para positions on the stability of the cis form of 
azobenzene is the subject of the present investigation. The 
rate of isomerization is a direct method of evaluating the 
relative stabilities and from this result the electrical ef- 
fects of certain groups in the molecule can be studied. 
Since the isomerization is monomolecular, the reaction 
does not depend in any critical way on interaction with a 
second molecule in the formation of a transition state, as 
does a bimolecular reaction. 

The topic included three aspects: the synthesis of the 
substituted azo compounds in the cis and trans forms, the 
measurement of the rate of cis to trans isomerization 
under different conditions as to temperature and solvent, 
and the measurement of the spectra of the azo compounds, 

The conventional method for synthesizing unsymmetri- 
cal azo compounds, the condensation of an aromatic amine 
and a nitrosobenzene, was found satisfactory for most of 
the desired compounds (see Table I). 

A new general method of synthesis was developed for 
two new compounds, 3,5-dinitroazobenzene and 3,4-dinitro- 
azobenzene, when conventional methods failed. The method 
is generally applicable in the preparation of unsymmetri- 
cal azo compounds which have electronegative substituents. 
The schematic series of equations for 3,5-dinitroazoben- 
zene is given in Figure 1, 

The rates of isomerization were measured spectropho- 
tometrically for the cis to trans reaction at three tempera- 
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tures, The linearity of the plots of log % cis vs. time in- 
dicates that the reaction is consistently first order, The 
first order rate constants are calculated from the slope of 
the line in the rate plot. (see Table I). 


Table I 


The Rates of Isomerization of Substituted cis Azo 
Compounds in Different Solvents at 39.6°C. 





First Order Rate Constant X 10° 
Ethanol 





Azo Compound n-Heptane | Benzene 





0.416 
0.505 


0.190 


3,3'-Dinitro- 
0.297 


3-Nitro- 
3-Nitro-4-Methyl- 0.501 0.324 
Azobenzene-* 0.879 0.645 0.386 
3,5-Dinitro-T 1.04 
3-Piperidinosulfonyl-f 0.171 
3-Dimethylsulfamoyl1-! 0.200 
3-Sulfamoyl- 0.322 
4-Sulfamoyl- 0.705 
4-Piperidinosulfonyl-f 1,01 
4-Dimethylsulfamoy1-t 1.14 
3-Methyl-4-Nitro-T 13.0 

4-Nitro- 10.9 26.3 


0.723 














*rxtrapolated from Winkler’s data. 
T New compounds, 


The activation energies, E, and the frequency factors, 
A, were calculated from the slopes of the lines obtained 
from a plot of log k against the reciprocal absolute tem- 
perature, 

In the examination of the experimental results in the 
light of the Eyring* treatment of geometric isomerism, 
the frequency factors of 10*-10" sec.~* are completely 
in accord with a singlet mechanism (where the coupling of 
the electrons is unchanted and the rotation around the 
doubly bonded atoms is forced against the resisting tor- 
sion of the bond), The values obtained for the activation 
energies (22 to 25 kcal. per mole) although more closely 
comparable to those expected for the triplet isomerization 
mechanism for ethylenic compounds (where the electrons 
are uncoupled) can be explained by the interaction of the 
unshared pairs of electrons on the nitrogen atoms with the 
aromatic ring. 

The Hammett® “sigma-rho” treatment is not applicable 
in correlating the electrical effects of the ring substituents 
in the reaction under study. 
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In the examination of the solvent effect on the rate of 
isomerization it is found that the rate decreases in the 
following order: n-heptane > benzene > ethanol for azo- 
benzene and all substituted compounds except 4-nitroazo- 
benzene and 3-methyl-4-nitroazobenzene; in these cases 
the changes are of comparable magnitude but are opposite 
in direction. This reversal of solvent order for the 4- 
nitro compounds and the extreme instability of the corre- 
sponding cis isomers indicates that the isomerization may 
occur by two different mechanisms. 

In the case of the 4-nitro compounds resonance forms 
such as 


Cre Cote 


can be achieved by the molecule. The isomerization is 
facilitated by the withdrawal of the 7 electrons from the 
nitrogen-nitrogen double bond by the @ charge shown in 
form II, The rate of isomerization increases from n- 
heptane to benzene to ethanol because the ease of forma- 
tion of the separated charge form II increases as the di- 
electric constant of the medium increases. 

In the case of the meta substituted compounds, only the 
inductive effect can operate, and a second mechanism is 
probably the case, 

From the data given by Hartley,’ azo compounds which 
contain an amino, hydroxy or methoxy group yield cis com- 
pounds which isomerize rapidly. In a discussion of the 
isomerization of these compounds with electron donating 
substituents, the unshared pair of electrons on the oxygen 
or the nitrogen can be regarded as being introduced into 
the resonating system of the benzene ring and the azo link- 
age. In other words, the premise can be made that the 
isomerization is facilitated when there is a high concen- 
tration of electrons at the azo nitrogen, The solvent effect 
for the compounds with electron donating substituents is 
exactly the same as for the meta nitro azobenzenes and for 
unsubstituted azobenzene, The order and magnitude of the 
decrease in the rate of isomerization for these compounds 
in different solvents is: n-heptane > benzene > ethanol, 
The isomerization of these compounds is explained on the 
basis of dipoles within the molecule. 

From a consideration of the effect of solvent it is seen 
that the sulfamoyl compounds fall into the same class of 
isomerization mechanism as azobenzene and the meta 
nitro compounds, 

The magnitude and direction of the solvent effect for 
the para sulfamoyl compounds indicate that the electrical 
effects are chiefly inductive with very little resonance in- 
teraction with the benzene ring. 

The electron concentration at the azo linkage was stud- 
ied by the reaction of diphenylketene with cis isomers, 

The complex mixture of products which was obtained dis- 
couraged further work along these lines, 

The rate of isomerization of cis-azobenzene in the 
presence of hydrogen chloride was studied, The linearity 
of the rate plot shows the catalyzed isomerization to be 
second order, The catalytic rates at 39.€° and 49.3° for 
different concentrations of hydrogen chloride fall in the 
same line, indicating that the catalyzed isomerization of 
cis-azobenzene has a zero activation energy. A more 
complex situation is encountered in the case of the meta 
and para nitro substituted azobenzenes compared with 
azobenzene, 














The ultraviolet and visible absorption spectra for all 
the compounds were measured in 95 per cent ethanol. The 
infrared spectra for three pairs of isomers in chloroform 
solution were determined. 


Part I 

The two isomers for propionaldehyde semicarbazone 
reported by Nef® are probably polymorphic rather geo- 
metric isomers. 

The ortho and para nitro substituted 4-phenylsemicar- 
bazides were prepared together with their respective n- 
butyraldehyde and methylethyl ketone derivatives in order 
to investigate the possibility of chromatographic separa- 
tion of this type of derivative. There was no improvement 
in the separation over the presently used dinitrophenylhy- 
drazone derivatives. 
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ALKYLSTYRENES AND METHYLTHIOSTYRENES: 
THEIR SYNTHESES, SPECTRA AND 
REACTIONS WITH DIAZONIUM SALTS. 
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Supervisor: Wesley J. Dale 


As part of a general study of styrenes and the effect of 
a variety of ring substituents on the reactivity of the vinyl 
group, a number of alkylstyrenes and methylthiostyrenes 
were synthesized and reacted with diazonium salts in pyr- 
idine. The alkylstyrenes were studied to determine if the 
Baker-Nathan order of activation by alkyl groups would be 
observed in such a system while the methylthiostyrenes 
were of interest for comparison with the vinylanisoles. 

Alkyl-substituted styrenes containing the methyl, ethyl, 
isopropyl, and t-butyl groups in the meta and para posi- 
tions were prepared. The ultraviolet absorption spectra 
of the para compounds in cyclohexane solution show a 
slight shift in the absorption maxima in the hyperconjuga- 
tive order, However, since a similar shift is observed in 
the meta series, hyperconjugative interaction between the 





vinyl group and the alkyl group is not obvious, at least for 
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the unperturbed molecules, and it must be concluded that 
the double bond does not enhance hyperconjugation in the 
para series, 

The reaction between p-cyanobenzenediazonium chlo- 
ride and the p-alkylstyrenes in pyridine gives the corre- 
sponding stilbenes. The yields of stilbene from the sty- 
renes decrease in the usual order for hyperconjugation: 
methyl > ethyl > isopropyl >t-butyl, The actual yields 
range from 23 to 12% at 45°. In the case of the m-alkyl- 


styrenes, little or no stilbene is obtained from the reaction. 


Thus, it would appear that hyperconjugation plays an im- 
portant role in determining the yield of stilbene from the 
reaction. In a chemical reaction of this type, hyperconju- 
gation effects (which are of the electromeric type) are 
strongly induced by the approach of a positive charge and 
in this way differ from those observed in the ultraviolet 
spectra above, In addition, stabilization by hyperconjuga- 
tion of the stilbene produced in the reaction plays an im- 
portant role in determining the amount of stilbene obtained 
from the reaction. 

The results obtained by using alpha- or gamma-picoline 
as the solvent instead of pyridine ‘add further support to 
this idea, and they also show that there is a definite sol- 
vent effect. Using these solvents in place of pyridine, the 
yield for the reaction involving p-methylstyrene is only 
slightly lower whereas the yield from the reaction involv- 
ing p-t-butylstyrene is reduced to practically zero. 

The diazonium salts from p-nitroaniline, p-aminoaceto- 
phenone and p-bromoaniline also react with p-methylsty- 
rene to give stilbenes, but the yields of product are lower 


than those obtained with p-cyanobenzenediazonium chloride. 


In addition, p-methoxybenzenediazonium chloride gives no 
reaction with p-methylstyrene, 

Practical methods have been developed for the prepa- 
ration of o- and m-methylthiostyrene. The ultraviolet 
spectra of the three isomeric methylthiostyrenes indicate 
that there is considerable resonance interaction between 
the substituents in the para isomer, but very little, if any, 
in the case of the ortho and meta isomers, Evidently, 
steric factors in the ortho isomer prevent coplanarity of 
the substituents and thus reduce the possibility of reso- 
nance interaction, 

In the case of p-methylthiostyrene, resonance interac- 
tion between the two substituents is sufficiently great to 
activate the vinyl group and permit the styrene to react 
with a number of diazonium salts to give stilbenes. How- 
ever, the amount of stilbene formed is less than in the 
case of p-vinylanisole indicating a lesser degree of activity 
for the sulfur-containing compound, As might have been 
expected, the vinyl groups in o- and m-methylthiostyrene 
are not activated by the methylthio group and these sty- 
renes do not give stilbenes when reacted with diazonium 
salts, Thus, the +E effect is operative in p-methylthiosty- 
rene but not in sufficient strength in the ortho and para 
isomers to permit reaction with diazonium salts, 

Microfilm $2.50; Xerox $7.60. 163 pages. 








STUDIES ON THE SYNTHESIS OF SUBSTITUTED 
AROMATIC BORONIC ACIDS 


(L. C. Card No. Mic 60-203) 


William Joseph Lennarz, Ph.D. 
University of Illinois, 1959 


The preparation and properties of three general types 
of boronic acids and boronic acid derivatives have been 
studied. 

The first group of compounds studied included p-borono- 
styrene (p-vinylbenzeneboronic acid) and its polymers. 
The monomer was prepared by the reaction of the Grignard 
compound of p-bromostyrene or p-chlorostyrene with 
methyl borate. The preparation of p-boronostyrene by this 
method was accomplished in low yield and was accom- 
panied by the formation of a large amount of polymer. This 
polymeric material was tentatively identified as a copoly- 
mer of p-chlorostyrene and p-boronostyrene. 

The homopolymerization of p-boronostyrene in aqueous 
systems was studied, It was found that polymerization of 
p-boronostyrene in basic solution could be initiated with 
potassium persulfate, benzoyl peroxide and/or ultraviolet 
light. The polymer obtained under these conditions ap- 
peared to undergo partial decomposition in air. An air- 
stable polymer was obtained by polymerizing p-boronosty- 
rene in hot water in the presence of potassium persulfate, 
The polymer that was obtained was insoluble in water but 
slightly soluble in aqueous alkali, p-Vinylbenzeneboronic 
anhydride was found to be a potent crosslinking agent in 
the bulk polymerization of styrene. 

The second group of compounds studied were amino 
acids and amino acid derivatives containing the boronic 
acid function, The precursor of p-boronophenylalanine 
was prepared by the alkylation of diethyl acetamidomalo- 
nate with p-(bromomethyl)-benzeneboronic acid, The re- 
sulting adduct was converted to p-boronophenylalanine by 
hydrolysis and decarboxylation. p-Boronophenylalanine 
was found to manifest the same zwitter-ionic properties 
as normal amino acids, 

Attempts to prepare o-boronophenylalanine were un- 
successful, The product of alkylation of diethyl acetamido- 
malonate with o-(bromomethyl) -benzeneboronic anhydride 
was found to be o-(2-carbethoxy-2-acetamidoethy]) - 
benzeneboronic acid rather than the expected o-(2,2- 
dicarbethoxy -2-acetamidoethyl) -benzeneboronic acid. 
These results were explained in terms of boronic acid 
group participation in ester hydrolysis. Attempts to iso- 
late o-boronophenylalanine upon hydrolysis of o-(2- 
carbethoxy -2-acetamidoethy]) -benzeneboronic acid were 
unsuccessful, The alkylation product of the reaction of 
diethyl formamidomalonate with o-(bromomethy]l) -benzene- 
boronic anhydride, o-(2,2-dicarbethoxy-2-formamido- 
ethyl) -benzeneboronic acid, could not be converted to o- 
boronophenylalanine by hydrolysis. 

The third group of compounds studied consisted of the 
boronophthalide derivatives, 5-Nitroboronophthalide was 
prepared by the nitration of boronophthalide with fuming 
nitric acid at low temperature, Reduction of 5-nitrobo- 
ronophthalide afforded 5-aminoboronophthalide, 5-Amino- 
boronophthalide was diazotized and the diazonium com- 
pound was coupled with 3-carboxy-f-naphthol. The deep 
red dye that resulted was isolated in high yield, 

Boronophthalide could not be converted to boronophthal- 
imidine or its derivatives by reaction with various amines. 
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Attempts to oxidize the methylene group of boronophthalide 
with selenium dioxide were unsuccessful, 

2,6-Dimethylbenzeneboronic acid has been synthesized 
in high yield by the reaction of the Grignard compound of 
2-bromo-m-xylene in tetrahydrofuran with methyl borate. 
6-Methylboronophthalide was prepared by the monobromi- 
nation and subsequent hydrolysis of 2,6-dimethylbenzene- 
boronic acid, 

The infrared spectra of boronic acids and their anhy- 
drides were studied and an absorption band characteristic 
of aryl boronic anhydrides has been found, A study of the 
infrared spectra of boronophthalide and its derivatives has 
revealed the presence of a strong absorption band charac- 
teristic of these compounds, 

The nuclear magnetic resonance spectra of boronic 
acids and boronophthalide derivatives have been studied. 
Microfilm $2.50; Xerox $5.20. 105 pages. 


A STUDY OF SOME PHYSICAL AND CHEMICAL 
PROPERTIES OF THE BINARY SYSTEM 
DINITROGEN TETROXIDE-1,4-DIOXANE 


(L. C. Card No. Mic 60-79) 


Harry Wilson Ling, Ph.D. 
The Ohio State University, 1954 


Recently Rubin, Sisler and Shechter’ established that 
N20, is capable of forming addition compounds with cer- 
tain ethers, This was accomplished by constructing phase 
diagrams of the binary dinitrogen tetroxide-ether systems. 
The addition compounds formed in the systems investi- 
gated were shown to be complexes of molecular N2Q,, and 
not complexes of NOz radicals of or NO+, NOz*t, NOz2 , or 
NOs ions, by magnetic and spectroscopic analysis. Of the 
several addition compounds observed it was noted that the 
1:1 addition compound formed between 1,4-dioxane and 
dinitrogen tetroxide was quite different from the others in 
its higher stability and relatively high melting point. 

In order to explain these unique characteristics, a bi- 
cyclic monomer and polymeric aggregation were proposed 
as possible structures for the dinitrogen tetroxide-1,4- 
dioxane compound, With the hope of obtaining information 
which would assist in resolving this question of structure, 
studies of the viscosity of various Nz2O,4-1,4-dioxane liquid 
mixtures and of the molecular weight of the addition com- 
pound using the cryoscopic method were, proposed, 

Since the existence of the addition compound between 
1,4-dioxane and N2O4 has been established in the solid and 
liquid states, a study of gaseous mixtures of the two com- 
ponents was proposed to investigate the possibility of asso- 
ciation in the vapor phase, 


Viscosity Study of the System Dinitrogen 
Tetroxide-1,4-Dioxane 


Dioxane was purified by Fieser’s method,” Dinitrogen 
tetroxide was purified by the method used by Rubin, Sisler 
and Shechter,? 

The viscosity measurements were carried out using the 
modified Ostwald-Cannon-Fenshe pipet illustrated in Fig- 
ure 1, The relationship 7:/N2 = dit:/det2 was used, in 
which 7 refers to the coefficient of viscosity, d refers to 








the density, and t refers to the time required for a given 
volume of liquid to flow through a given capillary section. 
The subscript 1 refers to a reference liquid, in this case 
doubly distilled water, and subscript 2 refers to the sam- 
ple being measured. The density of the liquid mixtures 
was measured by filling a calibrated volumetric flask and 
weighing. Measurements of the viscosity were limited to 
the range of from 0 to 50 mole per cent N2O,4 because of 
high vapor pressures developed by mixtures rich in N2O,. 

The results of a series of representative viscosity de- 
terminations are shown in Table I, 


Table I 


Viscosities of N204-1,4-Dioxane Solutions 








Mole , Viscosity| Mole , Viscosity 
Fraction yeh Centi- | Fraction saat Centi- 
N2Oa . , poise N2O4 E “| poise 
0.0000 | 1.0031 0.7964 0.2163 | 1.0766 0.8098 
.0247 | 1.0162 .8002 .2473 | 1.0916 .8149 
.0886 | 1.0405 .8165 .2961 | 1.1150 .8127 
.1073 | 1.0340 .8235 .3853 | 1.1368 .8162 
.1326 | 1.0462 .8088 .3855 | 1.1440 .7993 
.1879 | 1.0764 .8305 .4983 | 1.1880 .7782 




















It is quite apparent that the viscosity data, which vary 
only slightly with mole fraction, preclude the existence of 
polymeric aggregates, because such aggregates should 
greatly increase the viscosity of the solution. 


Cryoscopic Study of Solutions of Dinitrogen 
Tetroxide in Dioxane 


In order to calculate the number of NzO,units (X) per 
solute molecule in solutions of eoeropes tetroxide in di- 
mif 
(- ATs) 
is the cryoscopic constant for dioxane (4.68°C./ mole), and 
AT¢ is the change in the freezing point of dioxane produced 

by a molality of N20, equal to m. 

A G-2 Mueller bridge equipped with a platinum resist- 
ance thermometer was used for measuring the temperature. 
A freezing point cell in which the sample was constantly 
stirred and yet protected from moisture was used, 

The dioxane was added to the cell from a weight buret, 
the difference in weight of the buret being noted, Dinitro- 
gen tetroxide was added to the cell by distillation from a 
transfer cell. The freezing points were determined by 
plotting cooling curves, Since supercooling was commonly 
encountered, the extrapolation method of Rossini® was em- 
ployed to determine the true freezing points. 

The X values obtained from a series of typical cryo- 
scopic measurements are listed in Table II. 





oxane, the relationship X = was used, in which K; 





Table II 
Cryoscopic Measurements on N20,-1,4-Dioxane Solutions 
Molality 
of N20,| 0.00352; 0.0374; 0.0410; 0.0562; 0,0946 
ATSC. |-0.017 | -0.176 | -0.199 | -0.249 | -0.409 
xX 0.998 0.992 0.965 1,058 1,084 
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These data show that in dilute solutions of N2O,4 in diox- 
ane there is no tendency toward polymerization, and indi- 
cate that the addition compound is probably monomeric. 


Study of the System Dinitrogen 
Tetroxide-1,4-Dioxane in the Gas Phase 


The gas phase system was studied using colorimetric 
and infrared spectroscopic techniques. The colorimetric 
technique involves the use of a photoelectric cell for deter- 
mining the concentration of NOz2 and the observation of the 
effect of the addition of dioxane to the equilibrated gaseous 
N204-NOz system. The infrared spectroscopic technique 
involved the comparison of the combined gas spectrum with 
the spectra of the individual gases. 

Consider the following equilibria: 


N2O4 = NO2 (A) 
O(CH2CH2)20 + N2O4 = O(CH2CH2) 20°N204 (B) 
The following equations may be written: 
2 
K, = Sno.) (1) 
NN.O, 


Nw,0, = Nn,o, + Ndioxane-N20,+2NNno, =) 
Miteusne = Ngioxane + Naioxane- N20, (3) 


in which N is the concentration in moles/liter of the sub- 
stance shown as a subscript, and Watoxane is the concen- 
tration of dioxane which would a if dioxane alone 
occupied the system. Similarly Nn,o, is the concentration 
of N2O4 which would obtain if N2O4 alone occupied the sys- 
tem, if no interaction with dioxane and no dissociation to 
NOz occur. , 

Solving these three equations simultaneously gives 


_ (Nno,) 
= 


2 
Naioxane A + len + N No, es NN.O, (4) 


Ndioxane-N2O, = Ttcunes ~ Ndioxane | (5) 
=x 


N20, * A 
Thus, since Nno, can be determined colorimetrically, 
Naioxane 2nd Ny,o, can be calculated from the original 
weights of the two components, and Kg, is known, the equi- 
librium constant 





Na ioxane.N2O4 (7) 


Kr = 
= Nn,0, Ndioxane 


can be calculated, 

An all glass apparatus was used in the colorimetric de- 
termination. Two 1000 ml, Florence flasks were connected 
by Pyrex tubing. This connecting section was used to ac- 
commodate four side arms, the lower two of which contained 
capsules of the substances to be mixed, the upper two con- 
taining hammers made of iron filings hermetically sealed 
in pyrex jackets. The end of this connecting section was 
terminated with a thin glass membrane which could be 
broken by allowing a hammer to fall upon it. Several ex- 
pansion stages were connected in this manner so that it was 
not necessary to reload the system to vary the concentra- 
tion of reactants, 





The initial stage of the system was connected to the 
colorimeter by two pyrex side arms extending from the 
system, A gas pump containing a tightly fitting plunger 
was installed in one arm of the colorimeter cell in order 
to mix the vapors thoroughly. The colorimeter cell was 
sealed in a glass jacket so that it could be maintained at a 
constant temperature by pumping water through it from a 
constant temperature bath (45°C.). 

The results of the colorimetric study indicate no detect- 
able association in the vapor phase twenty minutes after 
mixing the two components, After longer time of contact 
the study of the association reaction by the present method 
was made impossible by the onset of a redox reaction in 
which NOz was consumed and N2Os3 was produced, If it is 
assumed that the addition reaction is rapid compared to 
the oxidation-reduction reaction, the conclusion that no de- 
tectable addition takes place is a valid one. A maximum 
equilibrium constant of 7.0 liters/mole was estimated for 
the addition reaction based upon the sensitivity of the 
method, This corresponds to not more than 2 percent as- 
sociation of N2O,. 

The gas cells used in the infrared absorption study con- 
sisted of a piece of 30 mm. pyrex glass tubing which was 
flanged on both ends and ground flat. A Teflon gasket was 
inserted between each salt window and the ground flange, 
The entire assembly was held together by means of brass 
face plates which were tightened in place by long screws 
parallel to the longitudinal axis of the cell. Glyptal was 
used to prevent the occurrence of small leaks around the 
windows when the cells were evacuated. 

In order to fill a cell to a known gas pressure the cell 
and the gas source were connected to a vacuum system 
equipped with a mercury manometer, When filling the di- 
nitrogen tetroxide gas absorption cell a buffer of Dow 
Silicone fluid No. 200 (viscosity 100 centipoise) was used 
between the gas source and the manometer. 

The Perkin Elmer double beam recording infrared 
spectrophotometer (Model 21) was used to obtain the 
spectra, 

The results of the infrared absorption investigation be- 
tween 2 and 15 microns showed no bands in the absorption 
spectrum of the combined gases which do not correspond 
to absorption bands in the spectra of the individual gases. 
The absence of new absorption bands or shifts in absorption 
bands in the spectrum of the combined gases indicates that 
no significant association occurs in the gas phase. 


Conclusions and Discussion 


A summary of the work suggests the following conclu- 
sions: (1) the 1:1 addition compound formed by dinitrogen 
tetroxide and 1,4-dioxane is not polymeric at temperatures 
slightly above the melting point of the compound; (2) the 
addition compound is monomeric in dilute solutions of 1,4- 
dioxane; and (3) the gaseous mixture of dinitrogen tetrox- 
ide and 1,4-dioxane is not associated to any significant 
extent, 

Any structure proposed for the compound dinitrogen 
tetroxide-1,4-dioxane must be compatible with the fact that 
the viscosity data mixtures of the two components indicate 
the absence of polymeric aggregates in solution and that 
cryoscopic measurements on solutions of N20, in 1,4- 
dioxane indicate only monomers are present in dilute solu- 
tions. Also, the structure must be compatible with facts 
established by previous research that 1,4-dioxane forms 
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only a stable 1:1 addition compound with N20,;' that tetra- 
hydropyran forms only a stable 2:1 addition compound with 
N2O,;* that no stable ternary compound is formed in the 
system tetrahydropyran - 1,4-dioxane - dinitrogen tetrox- 
ide;* and that the compound formed by 1,4-dioxane and 
N20, melts higher and is more stable than the other 
ether-N2O, compounds reported.””* The bicyclic structure 
suggested by Rubin, Sisler and Shechter,’ which involves 
the boat form of 1,4-dioxane coérdinating as a bidentate 
group, appears to be most reasonable structure which is 
compatible with the facts, 

Taylor® has suggested that the two lone pairs of elec- 
trons on each of the oxygen atoms in the 1,4-dioxane mole- 
cule occupy directed orbitals which make approximately 
tetrahedral angles with the two bonding orbitals on each 
oxygen atom. From the oxygen to oxygen distance in the 
dioxane molecule and the orientation of the orbitals con- 
taining lone pairs, it seems reasonable that these orbitals 
can form bonds with the pi orbitals of the nitrogen atoms 
in the N20, molecule, Any incompatibility in the N-N and 
O-O distances can be reduced and the overlap of the or- 
bitals increased if some rehybridization occurs at the ni- 
trogen atoms, The geometrical arrangement of the chair 
form of dioxane is much less favorable to the bidentate 
coordinating concept since in the chair form the O-O dis- 
tance is greatly increased. Despite the fact that electron 
diffraction data show that the chair form is more stable in 
the isolated molecule, it seems probable that in the forma- 
tion of the addition compound the chair form is converted 
to the boat form, This would require only a small bonding 
energy for the coordination bonds to overcome an estimated 
six kilocalories of energy favoring the chair form. 
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TRANSANNU LAR INTERACTIONS IN 
BIFUNCTIONAL MEDIUM RING COMPOUNDS 


(L. C. Card No. Mic 60-217) 


Terry Wilson Milligan, Ph.D. 
University of Illinois, 1959 


A study has been made of S-C,, transannular interac- 
tion in medium-ring thiaketones by the examination of the 
properties of a representative compound, 1-thiacyclodctan- 
5-one (I), synthesized by Dieckmann cyclization under high- 
dilution conditions. The existence of interacted (e.g. Ia) as 
well as non-interacted conformations of the ring in solu- 
tion was shown by a study of its infrared spectrum in the 
6u region (two carbonyl bands) while the conformational 
equilibrium was studied as a function of solvent polarity in 
a qualitative manner, 





O O 
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The charge separation implied in this interaction was 
emphasized by excitation of the molecules with ultraviolet 
light, the energy required for the transition (at 226-242 
my, € 2400-2800) being a (linear) function of solvent polar- 
ity as measured by the Kosower Z parameter, Chemical 
evidence for the abnormal electron distribution was fur- 
nished by the isolation of several bicyclic thianium salts 
formed by transannular reaction (III, R= H, CHs, C2Hs; 

Y= ClO4,BF,, I). In the presence of alcohols the alkoxy 
salts were obtained. These salts were reversibly disso- 
ciated in aqueous solution, and the dissociation constant of 
one of them (5-hydroxybicyclo|3.3.0]octane-1-thianium 
perchlorate) was measured (pK, 0.2) spectroscopically. 
The dissociation was also detected by nuclear magnetic 
resonance spectroscopy. 

By contrast, the oxygen analog, 1-oxacyclodctan-5-one 
(II), exhibited no such transannular effects in the infrared 
spectrum, even though its dipole moment indicated the 
presence of a considerable amount of the necessary folded 
conformation of the ring. It would not form stable trans- 
annular salts, but was easily cleaved with hydrochloric 
acid to 1,7-dichloro-4-heptanone in a reaction which may 
proceed through such a salt as an intermediate, 

No effects attributable to transannular interaction were 
noted in the ultraviolet spectrum of 1,5-dithiacyclodctane, 
while an attempt to synthesize 1-oxa-4-methyl-4-azacyclo- 
octan-8-one as a model for nitrogen-lactone interaction was 
unsuccessful, Microfilm $2.50; Xerox $5.20. 104 pages. 
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I, THE MERCURIC ACETATE OXIDATION 
OF MEDIUM RINGS CONTAINING 
TERTIARY NITROGEN. 

II. A NEW ROUTE TO OXAZOLIDINES 
AND TETRAHYDRO-1,3-OXAZINES. 


(L. C. Card No. Mic 60-220) 


Warren Kenneth Musker, Ph.D. 
University of Illinois, 1959 


I, 


The major product of mercuric acetate oxidation of 1- 
methyl-1-azacyclodctane, followed by treatment with hydro- 
gen sulfide and hydrochloric acid, has-been shown to be 
2,4,6-tris -(6'-methylaminohexyl)-trithiane trihydrochloride. 
The corresponding products, 2,4,6-tris-(7'-methylamino- 
heptyl)-trithiane trihydrochloride and 2,4,6-tris-(5'-methyl- 
aminopentyl)-trithiane trihydrochloride, are obtained from 
1-methyl-1-azacyclononane and 1-methyl-1l-azacyclohep- 
tane respectively. The conversions indicate that the cyclic 
amines of ring size seven to nine (and higher) undergo ring 
opening under conditions which permit equilibration be- 
tween open and closed forms, As a result of the experi- 
ments described herein, the main course of the mercuric 
acetate oxidation of medium-ring tertiary amines may be 
predicted and conditions may be selected so as to effect 
over-all - when a final Raney nickel desulfurization step is 
included - a carbon-nitrogen hydrogenolytic scission. 


Il, 


The mercuric acetate oxidation of many piperidino- 
and pyrrolidinoalcohols can be controlled to give fair to 
good yields of bicyclic oxazolidines and tetrahydro-1,3- 
oxazines where the masked aldehyde or ketone carbon atom 
is at the bridgehead, The bicyclic systems which have been 
obtained by this method are as follows: 4-oxa-1l-azabicy- 
clo[3.3.0]octane, 2-methyl-4-oxa-1-azabicyclo[3.3.0]octane, 
5-oxa-1-azabicyclo[4.3.0]nonane, 7-oxa-1-azabicyclo- 
[4.3.0]nonane, 6-methyl-7-oxa-1-azabicyclo[4.3.0]nonane, 
2,6-dimethyl-7 -oxa-1-azabicyclo[4.3.0]nonane, 5-oxa-1- 
azabicyclo|4.4.0]decane, 6(10)-methyl-5-oxa-1-azabicyclo- 
[4.4.0]decane, and 6,10-dimethyl-5-oxa-1-azabicyclo- 
[4.4.0 ]decane. 

1. The mercuric acetate oxidation of piperidinoalco- 
hols gave better yields of bicyclic products than the cor- 
responding pyrrolidinoalcohols. The major side-reaction 
observed was the overoxidation of the aminoalcohol to give 
either amidoalcohols or mixtures of amidoalcohols and 
amidoesters, The intermediate bicyclic N-C-O system 
was shown to be the precursor of the amidoalcohols and 
amidoesters, 

2. Substituents in the 2- and 6-positions of the piper- 
idine ring of the tertiary aminoalcohols increased the 
yields of bicyclic products as compared with the unsubsti- 
tuted piperidine ring. The oxidation of 3-(2'-methylpiperi- 
dino)-propanol gave a mixture of 6-methyl-5-oxa-1-aza- 
bicyclo[4.4.0]decane and its 10-methyl isomer with the 
former presumably predominating by a factor of nine. This 
mixture resulted from hydrogen abstraction from both the 
2- and 6-positions of the piperidine ring. The oxidation of 
2-(2'-methylpiperidino)-ethanol gave 6-methyl-7-oxa-1- 
azabicyclo[4.3.0]nonane with only a trace of the 2-methyl 
isomer. 

3. The oxidation of 3-(2',6'-dimethylpiperidino)-propa- 





nol gave a mixture of bicyclic products in a ratio of 20:1 
which was assumed to be the stereoisomers (dl pairs) of 
6,10-dimethyl-5-oxa-1-azabicyclo[4.4.0]decane. The oxi- 
dation of 2-(2',6'-dimethylpiperidino)-ethanol gave only 
one isomer of 2,6-dimethyl-7-oxa-1-azabicyclo[4.3.0]- 
nonane, 

4. Substituents in the 3- and 3,5-positions of the piperj- 
dine ring diminished the yields of bicyclic products. The 
only product resulting from the oxidation of 3-(3',5'- 
dimethylpiperidino)-propanol was 1-(3'-hydroxypropyl)-3, 
5-dimethyl-2-piperidone, 

Picrates of most of the bicyclic oxazolidines and tetra- 
hydro-1,3-oxazines were obtained. No picrate or pic- 
rolonate could be isolated from 7-oxa-1-azabicyclo|4,3.0]- 
nonane, It was shown by infrared evidence that the pic- 
rates of the bicyclic oxazolidines which could be prepared 
and of 6,10-dimethyl-5-oxa-1-azabicyclo[4.4.0]decane ex- 
isted in the open, iminium salt form. The other picrates 
which were prepared showed no C=N or OH absorption and 
therefore must exist in the bicyclic form, 

We have tried to determine the stereochemistry of the 
bicyclic products by observing the multiplet of bands in 
the 2700-2800 cm.~* region of the infrared spectra. This 
region was found to give useful information concerning the 
cis- and trans-ring fusions in the analogous quinolizidine 
series. We have tried to correlate the infrared evidence 
with the results obtained by using conformational analysis 
to determine the number of non-bonded interactions and by 
noting the amount of amide formation in relation to the 
amount of bicyclic oxazolidine or tetrahydro-1,3-oxazine 
produced under the same conditions. 

Microfilm $2.50; Xerox $6.80. 141 pages. 


A STUDY OF THE REACTION OF SOME 
SUBSTITUTED ARYL AMINES AND 
DIAMINES WITH CERTAIN KETO ESTERS 


(L. C. Card No. Mic 59-6933) 


Dawood M, Rejali, Ph.D. 
Temple University, 1959 


Aryl amines and substituted aryl amines, except di- 
amines, when heated to boiling with keto esters or cyclic 
keto esters, produce the corresponding anilides, These 
anilides can be cyclized to the corresponding quinolines in 
concentrated sulfuric acid or Dowtherm, The same reac- 
tants, under acid conditions, produce the corresponding 
crotonates, Phenylene diamines and substituted phenylene 


. diamines, when combined with keto esters and cyclic keto 


esters under neutral or acid conditions also produce cro- 
tonates. The reaction of o-phenylenediamine and 2-carb- 
ethoxycyclohexanone is an exception to the above state- 
ment; it produces ethyl €-(2-benzimidazolyl)-caproate, 
which is the result of the rearrangement of the correspond- 
ing crotonate, 

The reaction of o-phenylenediamine and substituted 
phenylene diamines with keto esters and cyclic keto esters 
in xylene under neutral or basic conditions produces the 
corresponding diazepine, Ethyl acetoacetate and 2-carb- 
ethoxycyclopentanone, when treated with o-phenylene- 
diamine or an alkyl substituted o-phenylene diamine 
under the above conditions, produce the corresponding 
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2-acetonylbenzimidazole and 2-(2-oxocyclopentyl)-benzi- 
midazole in addition to the corresponding diazepines. The 
above reactants, under acid conditions, produce mostly 
crotonates, which decompose under the reaction conditions. 
From the reaction of o-phenylenediamine with 2-carbeth- 
oxycyclohexanone, ethyl €-(2-benzimidazolyl)-caproate 

was isolated, 

A comparison of the reactions of substituted phenylene 
diamines with those of unsubstituted phenylene diamines 
indicates that electron-attracting groups, such as the nitro 
group, cause a decrease in the rate of reaction and a poor 
yield of product, Electron-repelling groups, such as 
methyl group, cause an increase in the rate of reaction, 
The structure of the keto esters and the position of sub- 
stituents in the diamine has no observable effect on the 
rate of reaction or type of product formed, 

Microfilm $2.50; Xerox $4.80. 91 pages. 


A STUDY OF I-STRAIN COMPETITION 
BETWEEN FIVE- AND SIX-MEMBERED RINGS 


(L. C. Card No. Mic 59-6316) 


Richard Dayton Sands, Ph.D. 
Syracuse University, 1959 


Supervisor: Donald Botteron 


The purpose of this investigation was the study of the 
pinacol-pinacolone rearrangement of cyclopentylcyclohex- 
ane-1,1'-diol and the addition of hydrogen bromide to cyclo- 
pentylidenecyclohexane, It was postulated that the major 
products of the two reactions could be predicted by con- 
sideration of H. C. Brown’s theory of I-strain, 

Brown observed that a change in codrdination number 
of a ring atom in the cycloalkane series would result ina 
change of the internal strain of the ring. In three- and 
four-membered rings the internal strain is due to distor- 
tion of the preferred bond angles of the ring atoms. In 
larger rings Brown explained that the internal strain 
should be attributed to bond oppositions rather than bond 
angle distortions. A five-membered ring is a strained 
structure because the bonds are all eclipsed and in opposi- 
tion, 

Changing the codrdination number of one of the ring 
atoms from four to either three or five de-eclipses the 
bonds, reduces by four the number of bond oppositions, 
and thus reduces the internal strain of the ring. Such a 
change, involving reduction of the internal strain, proceeds 
easily. A six-membered ring, on the other hand, is a 
puckered structure: the bonds are not opposed, the ring is 
not strained, A change in codrdination number of a ring 
atom, however, results in an eclipsing of the bonds and an 
increase in internal strain of the ring. Such a change pro- 
ceeds with difficulty. 

The pinacol-pinacolone rearrangement proceeds by a 
mechanism that involves either the removal of one of the 
hydroxyl groups of the diol to give a carbonium ion which 
subsequently rearranges, or a concerted displacement of 
the hydroxyl group by the migrating group. The former 
involves a change of codérdination number of a carbon atom 
from four to three and the latter a change from four to five. 
In the rearrangement of cyclopentylcyclohexane-1,1'-diol, 








loss of the hydroxyl group on the five-membered ring, by 
either ionization or concerted displacement, involves a 
change that reduces the internal strain of the ring; loss of 
the hydroxyl group from the six-membered ring involves a 
change that increases the internal strain. Therefore, the 
rearrangement should give spiro[4.6]undecane-6-one, the 
product obtained from the loss of the hydroxyl group from 
the five-membered ring. 

The addition of hydrogen bromide to an olefin requires 
preliminary attack of the electrons by the hydrogen ion to 
give a carbonium ion that then picks up the bromide. In 
the addition to cyclopentylidenecyclohexane the product 
formed would depend on whether the carbonium ion would 
form on the five- or the six-membered ring, Since a six- 
membered ring whose ring atoms all have a coordination 
number of four is less strained than one in which one of 
the ring atoms has a coordination number of three protona- 
tion of the 7 bond would result in a reduction of the internal 
strain if an atom of the six-membered ring changed from a 
coordination number of three to four by becoming bonded 
to the proton, The resulting carbonium ion would then have 
to be on the five-membered ring, a situation that reduces 
the strain in the ring toa minimum, Therefore, the addi- 
tion should give 1-bromo-1-cyclopentane. 

It was found that both predictions were correct: on re- 
arrangement with acid cyclopentylcyclohexane-1,1'-diol 
gave spiro| 4.6 ]undecane-6-one and none of the isomeric 
spiro[5.5]undecane-1l-one, and cyclopentylidenecyclohexane 
added hydrogen bromide to give only 1-bromo-1-cyclo- 
hexylcyclopentane and none of the isomeric 1-bromo-1- 
cyclopentylcyclohexane, 

As a supplement to the problem, attempts were made to 
synthesize isomeric amino alcohols (1-amino-1-(1-hydroxy- 
cyclopentyl) cyclohexane and 1-amino-1-(1-hydroxycyclo- 
hexyl)cyclopentane) and isomeric bromohydrins (1-bromo- 
1-(1-hydroxycyclopentyl)cyclohexane and 1-bromo-1-(1- 
hydroxycyclohexyl)cyclopentane) in order to affect a pinacol 
type rearrangement where the intermediate carbonium ion 
could be located on either ring at will. The syntheses of 
the amino alcohols and of the bromohydrins, however, 
failed, 

Not only was Brown’s I-strain theory given added sup- 
port by this investigation but quite a number of hitherto 
unreported compounds were prepared, 

Microfilm $2.50; Xerox $5.40. 110 pages. 


BENZOSUBERONES AND BENZOTROPONES 
_(L. C, Card No, Mic 59-6082) 


Irwin Schmeltz, Ph.D. 
University of Utah, 1959 


Chairman: W. James Horton 


I 


Benzosuberone (XLVIII) was nitrated to give two prod- 
ucts, the expected 3-nitrobenzosuberone (XXIII), m.p. 91- 
92°, and the corresponding enol nitrite (XXVIII), m.p. 194°. 
The latter product was obtained only when the reaction 
temperature was not controlled and the nitric acid not pre- 
treated with urea. The ultraviolet spectra of the two ni- 
tration products exhibited different maxima. 
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The orientation of the nitro group in the nitration prod- The resulting monoolefin (XLII) was a liquid and its oxime 
ucts was demonstrated by oxidation with dilute nitric acid. gave an acceptable analysis for carbon and hydrogen, Re- 
Both nitro compounds gave rise to 4-nitrophthalic acid action of the monoolefin (XLII) with selenium dioxide 
(XXXI); they also yielded identical products when oximated yielded a solid product in low yield which was shown by 
or reduced with stannous chloride. analysis to be 2-methoxybenzotropone (XLII). 

Attempts to synthesize the enol nitrite (XXVIII) from Finally, 3-benzoyloxybenzotropone (XLVI) was pre- 
3-nitrobenzosuberone (XXIII) or to hydrolyze it gave prod- pared by reacting 3-benzoyloxybenzosuberone (XXXIV) with 
ucts which were difficult to purify. bromine in carbon tetrachloride to give the 6-bromo de- 

3-Nitrobenzosuberone underwent reduction readily, rivative (XLIV). This was followed by bromination at the 
either catalytically or chemically, to give rise to 3-amino- allylic carbon atom with N-bromosuccinimide and dehydro- 
benzosuberone (XXVIII). The amino compound behaved like bromination of the dibromo compound (XLV) with collidine. 
a typical aromatic amine. Diazotization followed by hy- Microfilm $2.50; Xerox $4.40. 84 pages. 
drolysis produced the corresponding phenol (XXXII). High- 
est yields of the phenol were obtained when the solution of 
the diazonium salt was hydrolyzed in a boiling solution of 
copper sulfate in 1 N sulfuric acid covered with a layer of 
toluene. As a consequence of the diazotization, 3-benzoyl- THE DISULFONATION OF 
oxy- (XXXIV), “inoces te (XIX), 3-chloro-(XXVa), and p-ETHYLBENZOIC ACID 
3-bromobenzosuberone (XXV) were also prepared. The . 
last three mentioned compounds were liquids. (L. C. Card No. Mic 59-6317) 

In an effort to place a substituent group in the 4-posi- Johann Christoph Friedrich Schula, Ph.D, 
tion of benzosuberone, nitration of the methoxy- (XIX), the Syracuse University, 1959 
bromo- (XXV), and the acetylaminobenzosuberone (XXIV) 
was attempted. In each case, the nitration product was Supervisor: P. M. Ruoff 
difficult to manipulate, and in the case of the bromo com- 
pound, only starting material was isolated. Nitrated 3- A detailed study of the preparation and alkali fusion of 
methoxybenzosuberone (XXXV), however, underwent suffi- p-ethyldisulfobenzoic acid has been made in order to find 
cient purification when digested in warm dilute sodium out whether the disulfonation was complete, to ascertain 
hydroxide solution to render it solid, Further purification the structure of the disulfonic acid formed, to study the 
yielded a product which analyzed for the mononitromethoxy- | products of its alkali fusion, and to see whether this reac- 
benzosuberone (XXXV). It is believed that the nitro group tion could be modified to yield 4-ethyl-3 ,5-dihydroxyben- 
is present in the 2-position, although oxidative studies and zoic acid, 
attempts to synthesize the corresponding dimethoxy com- 4-Ethyl-3-sulfobenzoic acid and 4-ethyl-3,5-disulfo- 
pound by way of reduction and diazotization were not con- benzoic acid have been prepared in good yield, and have 
clusive. been characterized through their p-toluidine salts, sulfonyl 

The most convenient way to synthesize 4-substituted chlorides, and sulfonamides. A method has been devised 
benzosuberones is apparently by way of 3-aminobenzo- for the near-quantitative separation of mixtures of these 
suberone (XXVII). Bromination of this amine with hydro- two acids, by fractional extraction of the p-toluidine salts 
bromic acid and hydrogen peroxide or with 2 moles of bro- with water at room temperature, 
mine yielded 2,4-dibromo-3-aminobenzosuberone (XXXVIII). The structure of 4-ethyl-3,5-disulfobenzoic acid has 
been established by oxidation with fuming nitric acid to 
Il disulfoterephthalic acid. 

The alkali fusion of 4-ethyl-3,5-disulfobenzoic acid has 

Reactions on the alicyclic portion of substituted benzo- been studied under a large variety of conditions, and the 
suberones were carried out in an effort to effect dehydro- products have been separated by column chromatography, 
genation of the seven-membered ring. The aim was to using moist silicic acid as the fixed phase and butanol- 
synthesize a completely conjugated system, either a benzo- hexane and methanol-hexane mixtures for the mobile phase. 
tropone or a quinone-methine, The first site of attack was The following compounds were isolated : hydroxytere- 
the carbonyl function. 3-Benzoyloxybenzosuberone (XXXIV) phthalic acid, m-hydroxybenzoic acid, m-hydroxy-p-toluic 
and 3-hydroxybenzosuberone (XXXII) underwent reduction acid, m-hydroxy-p-ethylbenzoic acid, and (from low- 
with lithium aluminum hydride and sodium borohydride temperature alkali fusions) a condensation product of m- 
respectively to yield 3-hydroxybenzosuberol (XXXIX). At- hydroxy-p-ethylbenzoic acid. Small amounts of unidenti- 
tempts at dehydration of this material either thermally or fied materials -believed to be unreacted or partially 
with potassium acid sulfate yielded apparently polymeric reacted sulfonic acids - were obtained. No 4-ethyl-3,5- 
material. dihydroxybenzoic acid was found, but the possibility that 

2-Methoxybenzosuberone (VIII), also available for study, small amounts of this substance were present could not be 
was reduced to the corresponding carbinol (XL) with lith- eliminated. § Microfilm $2.50; Xerox $7.20. 153 pages. 
ium aluminum hydride, On dehydration with potassium 
acid sulfate, it yielded a small amount of clear oil. An at- 
tempt to obtain a solid derivative by reacting the oil with 
selenium dioxide gave rise to a product which was appar- 
ently contaminated with selenium and unidentifiable. 

The second site of attack was the 9-position. Reaction 
of 2-methoxybenzosuberone (VIII) with N-bromosuccinimide 
yielded an oil which was dehydrobrominated with collidine. 
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REARRANGEMENTS OF THE BENZILIC 
ACID TYPE; PREPARATION AND USE 
OF DIALKALI METAL ADDUCTS OF 
AROMATIC KETONES. 


(L. C. Card No. Mic 59-6986) 
Stanley Selman, Ph.D. 
The University of Tennessee, 1959 


Major Professor: Jerome F, Eastham 


The reversibility of the benzilic ester rearrangement 
has been studied with methyl anisilate-1-C™“ (I). The re- 
sults show that the rate of reaction “b” in equation 1 must 
be negligible, if existent at all, at 97°. At a higher tem- 





nol ™ oo" (a) 
An-C-C-An + CH;0 =—— An d 5 0CK “h 
bai ant 
An=C -C-OCHs <—An-C-C-OCHs (1) 
An 
I 


perature, 200°, the results were similar but not unequivo- 
cal due to the possibility that certain competing reactions 
obtain. During the course of this study an imino ether hy- 
drochloride was prepared from an aroyl cyanide; this is 
apparently the first time this type of transformation has 
been accomplished, 

Several other base catalyzed rearrangements mechan- 
istically similar to the benzilic acid rearrangement have 
been studied, The reaction of anisil with amide ion has 
been shown to yield anisilic acid as a product while the 
reaction of dipropylamide ion with benzil yields a neutral 
product identified as a benzil heptamer. The reaction of 
benzil with 2,6-dimethylphenylmagnesium iodide in the 
presence of air yields benzilic acid. Possible mechanisms 
for the formation of these products have been postulated. 

The tertiary ketol rearrangement which sometimes oc- 
curs upon addition of Grignard reagents to benzil or sub- 
stituted benzils has been shown to also take place upon the 
addition of aromatic organolithium reagents to benzil. It 
has been demonstrated that this rearrangement occurs in 
the reaction of the organometallic and benzil and that hy- 
drolytic work-up is not necessary for the rearrangement. 

The factors affecting the formation of the dialkali salts 
of aromatic ketones have been qualitatively studied. It was 
found that liquid ammonia was superior as a solvent to 1, 
2-dimethoxyethane which was better than ether. Sodium 
appeared to be the most satisfactory alkali metal followed 
by potassium and then lithium, Aromatic ketones contain- 
ing strongly electron releasing substituents do not readily 
form dialkali salts, 

The reactivity of the dialkali salts of aromatic ketones, 
which renders them interesting and potentially useful syn- 
thesis intermediates, has been demonstrated by their con- 
version to several different types of organic compounds 
which would be difficult and/or tedious to obtain by other 
methods, The dialkali salts of aromatic ketones react with 
carbon dioxide to give benzilic acids, aromatic nitriles to 
yield a-arylbenzoins, aromatic aldehydes to give 1,1,2- 
triarylethyleneglycols and alkyl carbonates to yield benzilic 
acid esters, 








Some of the factors which contribute favorably and 
unfavorably to the yields obtained in these conversions 
have been elucidated, 

Microfilm $2.50; Xerox $6.60. 136 pages. 


POLAROGRAPHIC AND ELECTROLYTIC 
STUDIES OF THE NITRO- AND 
DINITROBIPHENYLS 


(L. C. Card No, Mic 59-6693) 


Murray Joel Sher, Ph.D. 
New York University, 1955 


Adviser: Robert N. Boyd 


All the mononitro and heteronuclear dinitro derivatives 
of biphenyl were prepared, and they were subjected to po- 
larographic and electrolytic reduction. Polarograms of all 
these compounds in 5x10™* molar solutions in 80% ethanol 
were run at four different pH values. Coulometric deter- 
minations were made of the number of electrons involved 
in the partial reductions of these compounds at pH 2.2 and 
6.4. Large-scale reductions were carried out on four di- 
nitro compounds, one of which was m-dinitrobenzene, 
Electrolytic reduction at controlled cathode potentials 
seems to be a useful synthetic tool, giving products in high 
yield, provided that these products are stable enough to be 
isolated. Microfilm $2.50; Xerox $3.00. 59 pages. 


THE SELECTIVE REDUCTION OF 
DISUBSTITUTED AMIDES—A NEW 
ALDEHYDE SYNTHESIS 


(L. C. Card No. Mic 59-4182) 


Akira Tsukamoto, Ph.D. 
Purdue University, 1959 


Major Professor: Herbert C, Brown 


Alkoxy derivatives of lithium aluminum hydride can be 
prepared conveniently by adding the calculated amount of 
an alcohol to a solution of lithium aluminum hydride. The 
reactivity of the hydrides thus prepared varies with the 
alkoxy group introduced. The reduction of disubstituted 
amides was studied by these lithium alkoxyaluminohydrides 
to find a new synthetic route to aldehydes from carboxylic 
acid derivatives. Substituents on amide nitrogen exhibited 
a marked effect upon the reduction of amides with complex 
hydrides. The size of the amide group appears to be im- 
portant, thus N,N-diisopropyl-n-butyramide is not reduced 
by any of the hydrides studied. The effect of amide groups 
upon the aldehyde yields can be generalized: Too bulky 
substituents lower the aldehyde yields; and increased con- 
jugation between amide nitrogen and carbonyl group tends 
to decrease the aldehyde yields. The mechanism of the 
reduction has been examined, In accord with the current 
postulates, the reduction proceeds through an intermediate 
complex formation which yields aldehydes upon hydrolysis. 
The complex can be reduced further to a tertiary amine or 
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reductive cleavage products, which is the controlling factor 
for the aldehyde synthesis. The relative rate of complex 
formation to the rate of subsequent reactions and the sta- 
bility of the complex are correlated with the structure of 
the amide and the reducing agent. 

The reduction of disubstituted amides was applied for 
aldehyde synthesis by using dimethylamides and lithium 
di- and triethoxyaluminohydride, The scope of this syn- 
thesis was explored by applying it to twenty-four repre- 
sentative dimethylamides exhibiting widely varying struc- 
tural characteristics. Aliphatic, alicyclic, aromatic and 
heterocyclic aldehydes were formed in yields of 60-90%. 
Functional groups, which might be considered to be sensi- 
tive to reduction such as halo, thio and non-conjugated 
ethylenic, can be tolerated. a,8-Unsaturated aldehydes, 
constitute an exception -- they can not be prepared by this 
reduction, The simplicity and wide applicability of this 
synthesis should provide a convenient preparative route 
from carboxylic acids to the corresponding aldehydes. 

Acyl ethylenimines were reduced by lithium aluminum 
hydride to give the corresponding aldehydes in good yield. 
In a few representative cases aliphatic and alicyclic alde- 
hydes were prepared in satisfactory yields. This reduction 
should provide an alternative synthetic route to aldehydes. 

Microfilm $2.50; Xerox $6.60. 138 pages. 


STUDIES OF THE REACTIONS OF a-BROMO 
KETONES IN THE PIPERIDINE SERIES 


(L. C. Card No. Mic 59-3435) 


Glenn Homer Warner, Ph.D. 
University of New Hampshire, 1959 


The failure of 1-methyl-4-benzoyl-4-bromopiperidine 
to yield any of the rearrangement product (H. J. Trosci- 
aniec, Ph. D. thesis, University of New Hampshire, 1958), 
1-methyl-4-phenyl-4-piperidine carboxylic acid, upon 
treatment with aqueous silver nitrate may be attributed to 
a transannular nitrogen-carbonyl interaction which could 
conceivably prevent this a-bromoketone from achieving the 
transition state favoring rearrangement. Displacement of 
the bromine by transannular attack of the nitrogen on the 
a-carbon, which would lead to the ultimate formation of 
1-methyl-4-benzoyl-4-hydroxypiperidine, could also be an 
important factor. To test these conclusions and to deter- 
mine the applicability of the quasi Favorski reaction to the 
synthesis of tertiary heterocyclic acids or esters, a se- 
quence of model 3-(and 4-)bromopiperidyl phenyl ketones 
were prepared in which transannular interaction was pro- 
hibited either by steric or electronic limitations inherent 
to the molecular structure. 

The preparation of the a-bromopiperidyl phenyl ketones 
was dependent upon the synthesis of the corresponding 1- 
substituted-3-(an 4-)piperidyl phenyl ketones. The general 
method for the synthesis of these ketones involved the 
catalytic reduction of the appropriate 3 or 4-benzoylpyr- 
idinium halide, and the oxidation of the resulting piperidyl- 
phenylcarbinol, In the 3-series, however, it was observed 
that 3-benzoylpyridine methobromide was selectively hy- 
drogenated so that 1-methyl-3-benzoylpiperidine could be 
obtained directly in yields up to 40%. The other products 
of the reaction were identified as 1-methyl-3-piperidyl- 





phenylcarbinol and 1-methyl-3-benzylpiperidine. The 
course of this reduction and that of two related compounds, 
1-methyl-3-benzoyl-1,4-dihydropyridine and 3-pyridyl- 
phenylcarbinol methobromide, was followed spectrophoto- 
metrically, and the data thus obtained established that the 
reduction of the pyridinium ring of 3-benzoylpyridine 
methobromide preceded that of the carbonyl group, and 
that during the reaction an intermediate was formed which 
displayed maximum absorption at 317 mu. and gave 1- 
methyl-3-benzoylpiperidine upon further reduction, A 
mechanism which is consistent with the spectral data is 
presented to account for the formation and the structure of 
the intermediate, 

The a-bromopiperidyl phenyl ketones were prepared by 
the direct bromination of the parent 1-substituted-3-(and 
4)-benzoylpiperidines, and were so designed that their 
successful rearrangement would result in the production of 
two analgesics, B-Pethidine (ethyl 1-methyl-3-phenyl-3- 
piperidinecarboxylate), and Demerol (ethyl 1-methyl-4- 
phenyl-4-piperidinecarboxylate), directly or upon slight 
modification of the reaction product, Treatment of these 
a-bromoketones with silver nitrate in aqueous acetone, 
however, generally promoted one of two side reactions, 
dehydrohalogenation or nucleophilic substitution, in prefer- 
ence to the desired rearrangement, Consequently, the 
supposition that a transannular interaction determines the 
course of this reaction in the case of 1-methyl-4-benzoyl- 
4-bromopiperidine is not validated by these experiments. 
The rearrangement of 1,4-dibenzoyl-4-bromopiperidine 
was achieved by reacting the ketone with either silver ni- 
trate or mercuric acetate in aqueous acetone and gave, in 
both instances, a low yield of 1-benzoyl-4-phenyl-4-piperi- 
dine carboxylic acid. The use of the quasi Favorski reac- 
tion for the synthesis of heterocyclic esters of the Demerol 
type appears to be very limited in view of the impracticably 
small yield of intermediate acid which was obtained. 

The mechanism postulated for the quasi Favorski reac- 
tion envisions the formation of a transition state that re- 
quires coordination of the a-bromine and the carbonyl 
group with silver ion, Once this state has been achieved, 
the attack of the solvent on the carbonyl carbon is facili- 
tated and the concurrent ejection of the halogen, assisted 
by the “push” of the migrating group and the “pull” of the 
silver catalyst, results in the rearrangement of the carbon 
skeleton of the a-haloketone, Study of the infrared absorp- 
tion spectra of the various ketones reveals that the spatial 
orientation of the a-bromine and the carbonyl group re- 
quired for maximum coordination with the silver ion occurs 
only in the case of 1,4-dibenzoyl-4-bromopiperidine, and, 
as this was the only compound which did give a rearrange- 
ment product, the mechanism proposed by Tchoubar is 
supported. 

Two of the a-bromoketones, 1-benzyl-4-benzoyl-4- 
bromopiperidine and 1-methyl-3-benzoyl-3-bromopiperi- 
dine, were converted to the corresponding azaspirooctanes 
on reaction with sodium methoxide, Ring opening of the 
azaspirooctanes by organic acids resulted in the formation 
of a variety of esters of N-alkyl-benzoylpiperidinols which 
were of potential pharmacological interest, Thus, a series 
of esters was prepared from both of the azaspirooctanes 
and the esters were submitted for screening for analgesic 
or local anesthetic activity. The derivatives of 1-benzyl- 
4-benzoyl-4-hydroxypiperidine proved to be active, but 
they were too toxic to warrant further study, Certain of 
the esters of 1-methyl-3-benzoyl-3-hydroxypiperidine, 
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however, displayed promising activity as local anes- 
thetic or as hypotensive agents, 
Microfilm $2.50; Xerox $5.20. 102 pages. 


PART I: THE SYNTHESIS AND ACID 
CATALYZED CYCLIZATION OF 
ALPHA-METHYLHEPTENONE, 

PART II; SYNTHETIC ROUTES TO AN 
ULTRAVIOLET SPECTRAL MODEL 
FOR FLAVOTHEBAONE, 


(L. C. Card No. Mic 60-299) 


John Allen Yankeelov, Jr., Ph.D. 
Cornell University, 1959 


Part I 


The view that B-methylheptenone (III) undergoes con- 
version to a-methylheptenone (IX) prior to cyclization dur- 
ing treatment with 75% sulfuric acid prompted the synthe- 
sis and study of IX, 

a-Methylheptenone (IX) has been prepared from £- 
methylheptenone (III) by a reaction sequence consisting of 
hydration of III to give 6-methylheptan-6-ol-2-one acetate 
(XI) and pyrolysis of XI to give a-methylheptenone, 

Cyclization of a-methylheptenone occurs in 10% sulfuric 
acid to give a mixture of the cis and trans forms of 1,3- 
dimethylcyclohexan-1,3-diol. In 20% sulfuric acid cycliza- 
tion, only the cis diol is produced, Under identical sets of 
conditions, 8-methylheptenone fails to produce carbocyclic 
products, The mechanistic implications of these cycliza- 
tion studies are discussed, and the relationship to some 
other cyclization reactions is noted, 


Part II 


The abnormally long wavelength absorption band in the 
ultraviolet spectrum of flavothebaone (A max 346 my) made 
it desirable to attempt a synthesis of the chromophore 
which was considered to be causing the abnormal absorp- 
tion, ' 

The initial approach involved synthesis of 5,8-diacetoxy- 
and 5,8-dimethoxy-1,4-dihydro-1,4-ethanonapthalenes. 
These compounds were found to undergo thermal cleavage 
to ethylene and the corresponding 1,4-diacetoxy- and 1,4- 
dimethoxynapthalenes, The epoxide of 5,8-diacetoxy-1,4- 
dihydro-1,4-ethanonapthalene was prepared, but a synthetic 
path from this intermediate did not appear straightforward, 
and other routes to a chromophoric model were investi- 
gated, 

Dibromocarbene and dichlorocarbene were added to 
bicycloheptadiene to give products which were not homo- 
geneous, but whose elementary analysis corresponded to 
CsHsBr2 and CgHeCle, respectively. Evidence is discussed 
for the formation of ring expanded products containing a 
bicyclo[3,2,1] octadiene system and a mechanism account - 
ing for their genesis is suggested. 

Aqueous silver nitrate treatment of CsHsBr2 produced 
a host of products. A CsHsOBr alcohol (m.p. 83 - 84°) was 
isolated and investigated extensively, This compound was 
tentatively assigned the structure x-bromo-2-hydroxy- 
bicyclo[3,2,1] octadiene-3,6, with the position of the bro- 
mine uncertain, 








The ketone corresponding to this CgsH,OBr alcohol was 
obtained by oxidation with manganese dioxide. The ultra- 
violet absorption spectrum of the ketone exhibited an un- 
usually long wavelength absorption band (A max 276 my) 
and consequently parallels the anomalous absorption ob- 
served for flavothebaone, 

Preliminary attempts at adding dihalocarbenes to 3',6'- 
dimethoxybenzonorbornene were unsuccessful, 
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A SURVEY OF THE ELECTROPHORETIC 
VELOCITIES OF SOME RESINOUS DRUGS 
IN BUFFER SOLUTIONS OF CONSTANT 
IONIC STRENGTH AND RANGING IN | 
pH FROM 2.3 TO 11.6 


(L. C. Card No. Mic 60-100) 


Ramona Elizabeth Parkinson, Ph.D. 
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The dissertation was undertaken because of the increas- 
ing significance of electrophoresis, the movement of col- 
loidal particles in an electrical field, as a research pro- 
cedure in colloid science and in related chemical and 
biological areas, Since the purpose of this investigation 
was to determine whether or not complex plant principles 
could be separated for further study by a process of elec- 
trophoresis, the Northrop-Kunitz microelectrophoresis 
cell and accompanying apparatus’ were used throughout 
the survey. Resinous drugs were investigated because: 

1, The work done by Loran’ on podophyllum resin indi- 
cated that fractions of that drug are separable by use of 
electrophoretic procedures 

2. Resinous drugs are, for the most part, complex sub- 
stances or mixtures of substances, many of which have not 
yet been separated and identified as distinct chemical en- 
tities 

3. Resinous drugs, because of their insolubility in 
aqueous media and because of the relatively large size of 
resin molecules, may easily be made into colloidal sys- 
tems containing particles large enough to be visible in the 
Northrop-Kunitz microelectrophoresis cell. 

Three resinous drugs (ipomea resin, jalap resin, and 
eriodictyon) were examined in twenty-one different buffer 
solutions, ranging from pH 2.3 to pH 11.6. Particle mi- 
gration speeds were determined in two ways: by timing 
particles as they migrated in one direction in the cell, us- 
ing one timer; and by timing the same particle in both 
directions in the cell, using two timers and taking the 
average time as the true migration time. The second pro- 
cedure had the effect of averaging out errors which might 
result from gravitational flow within the cell when it was 
not perfectly level. The electrophoretic velocities of the 
particles were then calculated, 

Since electrophoretic velocity is a function of both the 
nature and the amount of net electrical charge on the sur- 
face of a particle in suspension, and since the amount of 
charge varies with the ionic concentration of the medium 
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in which the particle is suspended, all buffer solutions 
used were of 0.2 ionic strength, The series of buffer solu- 
tions recommended for use in electrophoresis by Miller 
and Golder* was used throughout these investigations. 

Colloidal systems of ipomea resin and of jalap resin 
were prepared by pipetting one milliliter of a one per cent 
solution of the resin concerned in 95 per cent alcohol into 
fifty milliliters of the buffer solution by inserting the open- 
ing of the pipette well below the surface of the buffer solu- 
tion and allowing the liquid to run from the pipette while 
swirling the liquid in the beaker, The colloidal systems of 
the resinous principles of eriodictyon were prepared by 
similarly pipetting 0.3 milliliters of an acetone extract of 
the drug into forty milliliters of the buffer solution, The 
acetone extract of the drug contained the soluble principles 
from five grams of the drug in one hundred milliliters of 
solution. 

The three drugs studied exhibited, in common, the fol- 
lowing electrophoretic properties. 

1, The colloidal particles are negatively charged 
(electronegative) and migrate toward the anode at each pH 
value investigated. 

2. The electronegativity of the particles confers a neg- 
ative sign to the electrophoretic velocity of the particles. 

3. The electrophoretic velocity of the particles gradu- 
ally becomes slower as the alkalinity of the solution de- 
creases (or as the acidity increases). 

4. Particles having different electrophoretic velocities 
are observed when the resin is suspended in any given 
buffer solution, the greatest differences in electrophoretic 
velocity being found for particles of ipomea resin, the 
smallest for resinous particles from eriodictyon, 

The differences in electrophoretic velocities for ipomea 
resin particles and for jalap resin particles are of suffi- 
cient magnitude to conclude that, in the case of each of 
these drugs, two or more fractions are present which 
should yield to electrophoretic separation upon the appli- 
cation of macroelectrophoretic techniques. In the case of 
resin particles from eriodictyon, the magnitude of differ- 
ences in electrophoretic velocities is small enough that it 
is questionable whether or not the principles would yield 
to electrophoretic separation. 

The use of microelectrophoretic techniques does not 
permit determination of the purity of the particles which 
are being observed in migration. Hence, it is impossible 
to predict the specific nunber of chemically distinct en- 
tities or different fractions which might be separated from 
any one of these three drugs using refined electrophoretic 
techniques. When the colloidal systems are prepared, the 
precipitated particles may be made up of single substances 
or they may be mixtures of many substances in amounts, 
varying from one particle to another. This fact definitely 
clouds the issue of the number of fractions that might be 
separated electrophoretically because the surface charge 
(and hence the rate of movement with the electric current) 
is directly related to the composition of the surface of the 
particle, Resolution of this problem could be brought about 
by using an apparatus from which fractions could be with- 
drawn for chemical analysis of the particles as the sepa- 
ration proceeds. 

Another problem, closely related to this one, is the 
action of protective colloids in hydroalcoholic extractions 
of drugs. Whenever water constitutes a portion of the 
menstruum in the extraction of a drug, varying amounts of 
carbohydrate and/or protein material will be extracted 





along with the active principles of the drug. These carbo- 
hydrates and/or proteins may coat the particles of active 
principles when the colloidal system is prepared for ob- 
servation, and then the electrophoretic velocity of the par- 
ticle will be that of the protective colloid rather than that 
of the materials under electrophoretic investigation. Thus 
varying electrophoretic velocities of the active principles 
themselves would be obscured by that of the protective 
colloid. 

In spite of the limitations of microelectrophoretic pro- 
cedures, the technique can serve as a very useful tool in 
the preliminary investigation of substances containing het- 
erogeneous macromolecules that can be made into colloida] 
systems containing particles large enough to be seen in the 
microelectrophoresis cell. The procedure should be used 
as a guide to the worthwhileness of the employment of more 
extensive macroelectrophoretic techniques. If no differ- 
ences in electrophoretic velocities of particles can be de- 
tected in the microelectrophoresis cell, certainly it would 
be futile, as well as costly, to try to separate fractions of 
drugs by electrophoretic procedures, With microelectro- 
phoresis as the “indicator” of the values to be derived from 
macroelectrophoretic study, drugs which have been used on 
an empirical basis only and drugs which have been termed 
“obsolete” because phytochemical studies have not resulted 
in isolation of the active principles (although the drug may 
have definite actions under certain conditions) should be 
reinvestigated. The detection of fractions separable by 
electrophoretic procedures in hormones, enzymes, immu- 
nizing biologicals, and other protein drugs might conceiv- 
ably lead to further purification of these substances with 
concomitant reduction in side effects and increased ac- 
tivity from the active principle. 
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A new reference electrode was designed in which a 
silver-plated platinum electrode was brought in contact 
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with a eutectic mixture of 75 mole percent silver chloride 
and 25 mole percent potassium chloride (m.p. 325 + 2°C) 
contained in a pyrex glass bulb. Pyrex glass acted as a 
thin barrier between molten AgCl1-KCl and LiC1-KCl eu- 
tectic. This electrode system was reasonably stable in 
potential over a period of several hours but the reliability 
of measurements through a glass membrane was limited 
to an uncertainty of several millivolts by an asymmetry 
potential, 

Coulometric analysis of copper, chromium, and vana- 
dium have been performed in fused lithium chloride-potas- 
sium chloride at 450°C. Controlled potential electrolysis 
of a copper(I) chloride solution in the melt indicated the 
validity of the first order decay law. Electrolytically gen- 
erated iron(III) was used as an oxidant in coulometrically 
titrating chromium(II) to chromium(III), and vanadium(II) 
to vanadium(III), the end point being detected either poten- 
tiometrically or amperometrically using a single indicator 
electrode or two indicator electrodes. The latter method 
proved to be the most sensitive of the three. 

In the same solvent, several metal-metal oxide-oxide 
ion electrodes were examined, The systems Cu/Cuz2O, Oo, 
Pt/PtO,O°-, Pd/PdO,O , Bi/BizOsO , and Bi/BiOC1,0~ 
showed reversible Nernst slopes. The system Ni/NiO, om 
deviated from the reversible behavior. The deviation is 
attributed to the formation of a higher oxide of nickel. In 
Table I are summarized the solubility data and the stand- 
ard decomposition potentials (E°’) of various oxides. For 
comparison, solubility data obtained from polarographic 
method and from E®’ value are also given in the table. 


TABLE I 


Solubility, moles/liter 


Electrode Direct Polaro- 0 inc 

system addition graphically From E® E” , volt 
Ni/NiO,O“ 3.3 x107* 3.2 x10“ 107° -1,23 
Cu/Cu20,O- 3.8 x10°* 5.8x10* 6.95x 107? -1.207 
Pt/PtO,O- 3,.32x 107° - 4.36 x 107° -0.3385 
Pd/Pd,O~ 6.6 x 10° « 8.1 x 107° -0.514 
Bi/BizOs,O= 1.05 x 10° 3 - -1.024 
Bi/BiOC1],O= 6.6 x10* 6.9x10* 4.7 x 10% -0,932 


All the electrodes, except nickel, were proved to be of 
the second kind but their application as acidity electrodes 
for measuring oxide ion activity was limited to oxide ion 
concentrations of 10°* moles/liter or higher. 

Both chromium(I]) chloride and chromium(III) chloride 
were observed to combine with lithium oxide in the eutectic 
solvent to yield insoluble products, The product in case of 
chromium(III), however, dissolved when lithium oxide was 
in excess showing chromium(III) species to be amphoteric. 
No such behavior was exhibited by chromium(I]). 

Chromium(V]) in the form of potassium chromate was 
shown to yield a single drawn out polarographic reduction 
wave between -0,9 and -1.4 volt versus the platinum ref- 
erence, From coulometric data, it was calculated that the 
electroreductionof potassium chromate, is a three-electron 
process, A complete elemental analysis of the reduction 
product suggested the composition LisCrOQ, (5Li2zO-Cr2Qs). 
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No completely suitable explanation of the behavior of 
long chain hydrocarbon compounds is currently available. 
The work reported here was conducted in order to gain 
knowledge of the molecular motions occurring in ethyl 
stearate in the solid state. 

A model of an ethyl stearate molecule in a normal 
heneicosane crystal lattice was developed on the basis of 
known crystal structures. The van der Waals and repul- 
sive interactions between the lattice and the ethyl stearate 
molecule were calculated for each of eighteen angular po- 
sitions. The resulting potential energy function was then 
used to calculate the theoretical dielectric properties of a 
polycrystalline mixture of ethyl stearate in normal henei- 
cosane, 

Dielectric measurements at frequencies from 100 cps 
to 50,000 cps and at temperatures from +60°C to -80°C 
were made on ethyl and vinyl stearate and on ethyl stearate- 
heneicosane mixtures. A relaxation dispersion region was 
found below 0°C for the frequencies used here. The dis- 
persion curves have the same shapes and positions for all 
cases, and the heights of the dispersion peaks were found 
to be higher, the more quickly the samples were frozen. 

A gradual transformation from a large dispersion to a 
small dispersion with a corresponding drop in the dielec- 
tric constant occurred in solid ethyl and vinyl stearate if 
the solid samples were allowed to remain standing at tem- 
peratures even as low as 30 degrees below their freezing 
points, 

Cooling curve data was obtained for all samples, to de- 
termine the nature of the various transitions present. 
Dilatometer and dynamic mechanical measurements were 
made in order to supplement the above work. Resonance 
dispersion peaks were found in the mechanical data on 
ethyl stearate and in heneicosane while the samples were 
in low temperature, high density crystal forms. 

The theoretical calculations were found to be too sen- 
sitive to small errors in potential energy to provide an 
accurate prediction of dielectric properties. They did in- 
dicate, however, that only two positions are available to a 
dipolar ethyl stearate molecule and that only a single 
Debye dispersion results if one assumes a perfect crystal 
structure. Experimental evidence indicated that rotation 
in solid ethyl stearate at low temperature occurs only in 
portions of the material which have been frozen into a 
vertical a crystal form and that the decrease in rotation 
with time results from a gradual transition from an a to 
a tilted, nonrotating 8 structure. No conclusions were 
reached regarding the motions responsible for the low 
frequency mechanical resonance dispersions. 
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CROSS SECTIONS FOR THE B*(y,7~)C** AND 
B"(y,7*) Be REACTIONS 


(L. C. Card No. Mic 60-172) 


Palmer Dyal, Ph.D. 
University of Illinois, 1959 


The total cross sections for the B’*(Y,7~)C™ and 
B'*(yY,7*)Be*’ reactions have been measured from their 
thresholds to 300 Mev, Samples of BioHia were irradiated 
with bremsstrahlung from the Illinois 300 Mev betatron, 
and the C*’ and Be” activities were measured with scin- 
tillation detectors. The counting rates were measured as 
a function of betatron energy, and the resulting activation 
curves were analyzed for cross sections by the Penfold 
and Leiss method, The cross sections for the B’*(y,77)C™ 
reaction agree with the theoretical predictions of Lai 
and Moorhouse, and the cross sections for the B’*(y,7") Be” 
reaction agree qualitatively with their theory. 
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THE FORMATION AND DISSOLUTION OF 
SURFACE OXIDES ON PLATINUM 


(L. C. Card No. Mic 60-174) 


Christie George Enke, Ph.D. 
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The determination of the kinetics of electrolytic film 
formation reactions by the recently developed ‘relaxation 
methods” is considered, It is concluded that the potential 
step method and the impedance method might be applicable 
in the case of some types of film formation reactions. 

The reaction resistance and capacity of film formation 
reactions not limited by mass transport.are shown to be 
independent of frequency. 

Electronic equipment is described which is designed to 
overcome the difficulties in making electrical measure- 
ments on electrodes having electrolytically formed surface 
layers, 

The quantity of surface oxide on a platinum electrode 
in a solution of perchloric acid was determined chronopo- 
tentiometrically and related to the following variables: 

(1) the duration of anodization at constant potential, (2) the 
length of time at open circuit after anodization, (3) the po- 
tential of anodization, (4) the potential imposed after anod- 
ization, (5) electrode capacitance, and (6) acid concentra- 
tion. In addition, the anodic current was observed as a 
function of the duration of the anodization and the depend- 
ence of the electrode capacitance on the electrode poten- 
tial was determined, 

The oxide is formed by the reaction of the platinum 
surface with intermediates present on the surface during 
the evolution of oxygen. The formation of the oxide is 
energetically favorable at potentials lower than that re- 
quired for the evolution of oxygen, but the oxide formation 
reaction is immeasurably slow at those lower potentials. 
The concurrent evolution of oxygen accounts for the 
greater amount of electricity required to form the surface 
layer than is found as surface oxide. An hysteresis in the 
electrode potential-surface oxidation relationship shows 
the formation reaction to be irreversible and suggests 





different mechanisms for the formation and dissolution of 
the surface layer. The irreversibility of the oxide forma- 
tion reaction is further shown by the inability of the oxi- 
dized electrode to determine the value of the open circuit 
electrode potential. 

Steady state oxygen evolution takes place on an elec- 
trode surface which has at least one atom of oxygen per 
surface platinum atom as shown by the amount of surface 
oxide at steady state oxygen evolution potentials. The 
amount of surface oxide or oxygen present at oxygen evolu- 
tion potentials does not decrease when the electrode is 
subsequently put at potentials below the oxygen evolution 
potential, demonstrating that the rate determining step in 
the oxygen evolution reaction is the electrolytic discharge 
of a reaction intermediate rather than the combination of 
adsorbed oxygen atoms. 

Oxygen atoms diffuse into the platinum along grain 
boundaries as demonstrated by the fact that anodic cur- 
rents are independent of potential and stirring at relatively 
long times of anodization. The value of 10~™ cm? per 
second for the diffusion coefficient of oxygen atoms is 
shown to be reasonable. 

When the oxide forms, the electrode is first covered 
with a layer of oxygen evolution intermediates which are 
one-electron oxidation products of water molecules. These 
intermediates, such as hydroxyl radicals, form a highly 
polar dipole with the surface platinum atom. The pres- 
ence of the dipole is reflected in a substantial increase in 
the electrode capacitance. An electrode capacitance which 
is determined by the presence of such a dipole would be 
independent of the electrode potential and the ionic strength 
of the electrolyte as was observed. The electrode capaci- 
tance increases linearly with the degree of surface oxida- 
tion until a point corresponding to one hydroxyl radical per 
surface platinum atom is reached, The capacitance is in- 
dependent of further oxidation because the increase in the 
dipole moment due to the oxidation of the hydroxyl radical 
to an oxygen atom is countered by the increase in elec- 
trode potential required to bring about the further oxidation. 

The oxide is reduced at potentials several hundred mil- 
livolts cathodic to the potential required to form the oxide. 
A measurement of the amount of surface oxide remaining 
versus the time at potentials where reduction takes place 
shows that the reduction of the surface oxide is a first 
order reaction and that the rate of the reduction increases 
with increasingly cathodic electrode potential. 
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The purpose of the dissertation was to determine the 
nature of the vaporization processes of the titanium ox- 
ides, to measure the equilibria between the solid and the 
vapor, and to derive the related thermodynamic proper- 
ties. 

The composition and solid phase equilibria of the tita- 
nium oxide system together with the vaporization processes 
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have been briefly discussed by Brewer.’ Ehrlich’ has 
shown by X-ray analysis that the system can be character- 
ized by a series of solid solutions in several different 

composition ranges. Bumps, Kessler, and Hansen* have 
obtained the phase diagram for the system up to an oxygen 
content of 36 atomic per cent, Other than the metallic ti- 
tanium phases which dissolve relatively large amounts of 
oxygen, the principle phases are: TiO, with the range 
TiOo.7 to TiOi.25; TizOs, with the range TiO:.46 to TiOi.s6; 
TiO2, rutile, which extends to TiO;,90 and possibly to 
TiO;.90; and TisOs5, with a range about which some uncer - 
tainty remains, though the compound has been character - 
ized by several investigators. 

X-ray diffraction studies were made of these oxides at 
room temperature and at high temperatures in a camera 
designed by Edwards* and modified by Skinner® and Hoch.° 
Powder X-ray diffraction patterns taken at elevated tem- 
peratures indicate that there is no structural change in the 
oxides, TiO, TizOs, or rutile, at temperatures near their 
respective melting points. The behavior of TisO; is not 
yet clear, It apparently exists as a compound in a limited 
homogeneity range, distinct from that of TizOs or rutile, 
and may undergo a structural transformation. The struc- 
tures of neither the high temperature form nor the low 
temperature form have been determined, though the latter 
does not correspond to that found by Rusakov and Zhdanov’ 
for a substance corresponding to TisOs. The rutile phase 
extends over a wide homogeneity range from the composi- 
tion TiOz to about TiO,;,s, though the original structure be- 
comes extremely distorted. 

Vapor pressures and dissociation pressures were 
measured using the Knudsen rate of effusion method.® 
Tantalum Knudsen cells were used with TiO, and tantalum 
encased molybdenum cells with TizOs, TisOs, and TiOz. 
The data indicate that the predominant species in the vapor 
of TiO is the TiO molecule with a concentration at least 10 
times greater than that of Ti atoms. Pure TiOz initially 
undergoes dissociation evolving oxygen and forming the 
oxygen deficient rutile phase. At compositions between 
TiO:,95 and TiO;,90, the oxygen partial pressure has de- 
creased to a very low level and the predominant species in 
the vapor is the TiOz molecule. For compositions in the 
neighborhood of TizOs and TisOs, the solid-vapor equilib- 
ria are found to be very nearly invariant, the vapor being 
assumed to consist primarily of TiO and TiOz molecules 
in such proportion that the total composition of the vapor 
is very nearly the same as that of the solid. 

The heat of sublimation of TiO at 0°K, AHg, has been 
calculated from the vapor pressure data using the relation, 


Hume (58), » C58) 








(s) 


The free energy functions for titanium monoxide, solid 
and gas were taken from the National Bureau of Standards’ 
tabulation,® as were all others used in this work. The av- 
erage of eight runs over the temperature range 1847°K to 
1968°K yielded a value of 


AHG = 134.55 t 0.52 kcal./mole 
The presence of relatively large temperature gradients, 
which introduce an uncertainty of +30° in the temperature, 
increases the uncertainty in AH to 2.7 kcal./mole 


AHz.5, = 135.32 kcal./mole 
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Expanding A(F° - Ho/T as a linear function of the temper - 


ature 
log Prico = - 29,420/T + 10.441 - 0.583 x 10° T 


The value for the heat of sublimation of titanium monoxide, 
together with its heat of formation,° the heat of sublimation 
of titanium,” and the dissociation energy of oxygen,”° has 
been used to calculate the dissociation energy of TiO in the 
gaseous state. Thus for the reaction 


TiO(g) = O(g) + Ti(g) 
AH6 = 159.91 kcal./mole 


In the absence of free energy functions for TiO2 gas, 
the vapor pressure data for TiOz2 have been treated using 
a © function.’ Estimating the heat capacity of TiO2 gas 
as 13 + 3 cal./degrees, and the heat capacity expression 
for the solid from Kelley,” this function is 


-Rin P-4,97 ln T - 0.14 x 107° T 4 2.175 x 10° T’ 


AHo 


=Z= +I 





A least squares fit of six runs in the range 1849°K to 
1954°K yielded AHp = 141,680 and I = 84.83 + .09. Thus, 


- log Prio, = 30 ,975/T + 2.502 log T - - 18. 545 + 0.031 
x10 °T - 0.435 x 10°T 


AH = 141,680 - 4.77 T - 0,14 x 107° T? 
AHaoes = 138.79 kcal./mole 
ASa2og = 49.01 E.U. 
For the dissociation of TiOz gas 
TiOa(g) = Ti(g) + 2 O(g) 
the dissociation energy at 298.16°K is 
AHaog = 316.31 kcal./mole 


In the treatment of the vapor pressure data for Tiz2Os, 
AH for the reaction 


Ti2Os(s) = TiO(g) + TiO2(s) 
was calculated using the observed value of 

R In K(=R ln Prio PTio,) ’ 
the free energy function for the oxides listed in the equa- 
tion, and the calculated value of (AF°/T)Tio, sub, = - R In 
Prio, in the relation 


SFO = - Rin K -A ( 


- 4.35x 10° T™ 





F° - Ho) k cu 
T T TiO, sub. 
The average from four runs in the range 2097°K to 2106°K 
is 

_ AH6 = 160,58 t 0.54 kcal./mole 
Again systematic errors, mainly due to the extrapolation 
of (AF°/T) Tio, sub, and temperature gradients, increase 
the uncertainty to + 8.4 kcal./mole. The value calculated 
directly from the heats of formation is 147.93 + 2.7 


kceal./mole. Using the derived heat of sublimation of TiOz, 
the heat of dissociation of the reaction 


TizOs(s) = TiO(g) + TiOa(g) 
at 298.16°K is 300.26 kcal./mole. 
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The following thermodynamic functions of TisOs5 were 
derived in an exactly analogous manner. In this case, R In 
K = In Prio PTio,. For the reaction 


Tis Os(s) = TiO(g) + 2 TiOz(s) 


the average value of AH} from seven runs in the range 
2068°K to 2099°K is 170.32 + 1.62 kcal./mole, the uncer- 
tainty being increased to 18.7 kcal./mole because of the 
uncertainty in the extrapolated value of (AF°/T)Tio, cup > 
uncertainty introduced by the temperature gradient, and 
uncertainty in the extrapolated value of the free energy 
function for TisOs(s). The value calculated directly from 
the heats of function is 146.45 kcal./mole. The heat of 
dissociation for the reaction 


TisOs(s) = TiO(g) + TiO2(g) 


at 298.16°K is 448.77 kcal./mole. 

The data obtained during the series of vapor pressure 
runs on rutile prior to the attainment of a constant rate of 
weight loss have been used to calculate the dissociation 
pressure of oxygen as a function of composition in the 
oxygen-deficient rutile phase region. This was done by 
making the following assumptions. 

1. The partial pressure of TiOz gas is constant within 
experimental error in this range of composition. 

2. The observed weight losses were due to TiOz vapor 
and MoO: vapor alone (there being evidence that MoOz was 
present in the effusing vapor). 

3. Equilibrium in the oxidation reaction 


Mo(s) + O2(g) = MoOa(g) 


was attained. 

4. Diffusion of oxygenthrough the oxide is rapid so that 
the surface composition is equal tothe bulk composition. 

The expression for the free energy of formation of molyb- 
denum dioxide solid given by Thompson” and the vapor pres - 
sure expression for molybdenum dioxide givenby Black- 
burn“ were used inthe calculation of the oxygen pressures 
fromthe molybdenum dioxide pressures, Thedata were ex- 
trapolated to obtainthe temperature at which the partial 
pressure of O2 is 3.5x10 * atm. asafunctionof composi- 
tion and the partial pressure at 1850°K as a function of 
composition, For pure TiOz, the temperature at which Po, = 
3.5x 10° atm. is about 1560°. The temperature rises rap- 
idly with decreasing oxygen content in the solid to 1800°K for 
TiO,,975, then rises more slowly toabout 2000°K at TiOi,9o. 
At 1850° the pressure over pure TiOz is about 10 *atm., but 
drops rapidly to about 10~’ at TiO,.97sand toabout 107****at 
TiOi, 90. Microfilm $2.50; Xerox $5.60. 114 pages. 


1, Brewer, L, “The Thermodynamic Properties of the 
Oxides and Their Vaporization Processes,” Chem. Rev., 
52 (1953), pp. 22-24, 54-55, 

2. Ehrlich, P, “Losungen von Sauerstoff in metal- 
lischem Titan,” Z. anorg. Chem., 247 (1941), pp. 53-64; 
“Phasenverhaltnisse und magnetisches Verhalten im Sys- 
tem Titan/Sauerstoff,” Z. Elektrochem., 45 (1939), pp. 
362-70. by 

3. Bumps, E. S., Kessler, H, D., and Hansen, M. “The 
Titanium-Oxygen System,” Trans. Am, Soc, Metals, 45 
(1953), p. 1008, 

4. Edwards, J. W., Johnston, H. L., and Speiser, R, 

“A High Temperature X-Ray Diffraction Camera,” Rev. 
Sci. Instr., 20 (1949), p. 343. 
“the Skinner, G. B. “Thermodynamic and Structural 

















Properties of Zirconium.” Doctoral dissertation, The 
Ohio State University, 1951. 

6. Hoch, M., and Johnston, H, L. “Formation, Stability 
and Crystal Structure of the Solid Aluminum Suboxides: 
Alz,0 and AlO,” J. Am, Chem. Soc., 76, No. 9 (1954), 

p. 2560, 

7. Rusakov, A. A., and Zhdanov, G.S. “Crystal Struc- 
ture and Chemical Formula of TisOs (Anosovite),” Doklady 
Akad, Nauk S.S.S.R., 77 (1951), pp. 411-14; Chem, Ab- 
stracts, 45 (1951), p. 6452. 

8. Speiser, R., and Johnston, H. L. “Methods of De- 
termining Vapor Pressure of Metals,” Trans. Am. Soc, 
Metals, 42 (1950), p. 283. 

9. Selected Values of Chemical Thermodynamic Prop- 
erties, Series III, Washington, D. C.: National Bureau of 
Standards, April 1, 1954. 

10. Edwards, J. W., Johnston, H.L., and Ditmars, W.E, 
“Vapor Pressures of Inorganic Substances, XI. Titanium 
between 1587 and 1764°K and Copper between 1143 and 


1292°K,” J. Am, Chem, Soc., 75 (1953), pp. 2467-70, 














retical Metallurgy. III, The Free Energies of Vaporiza- 
tion and Vapor Pressures of Inorganic Substances, Wash- 
ington, D.C.: Bureau of Mines, G.P.O., 1935, 383, pp. 3-5, 

12, Kelley, K. K,, Bureau of Mines, Contributions to 
the Data on Theoretical Metallurgy. X. High Tempera- 
ture Heat Content, Heat Capacity, and Entropy Data for 
Inorganic Compounds, Washington, D. C.: Bureau of 
Mines, G.P.O., 1949, 476, p. 194, 

13, Thompson, M, deK, The Total and Free Energies 
of Formation of the Oxides of Thirty-Two Metals. New 
York: The Electrochemical Society, 1952, p. 58. 

14, Blackburn, P. E., “Vapor Pressures of Molybdenum 
Oxides and Tungsten Oxides,” Doctoral dissertation, The 
Ohio State University, 1954. 

Abstract published by special arrangement with The 
Ohio State University. 






































RADIOFREQUENCY SPECTROSCOPY: 
ELECTRON COUPLING OF FOUR 
NUCLEI WITH SPIN OF ONE-HALF. 


(L. C, Card No. Mic 60-190) 


Jerry Parker Heeschen, Ph.D. 
University of Illinois, 1959 


High resolution nuclear magnetic resonance spectra of 
n electron-coupled nuclear spins are described as first- 
order transitions among energy levels given by the hamil- 
tonian, 


Wy = - 5 Y.hl,sHo + 5 Ahh: T, 
} = «- , P + es ce, 
; iv 21 i<j 1) 1 J 


Ajj is the coupling constant in cps between nuclei i and j. 
Rules are stated for forming the matrix elements between 
general starting functions of the form f(1) f(2) ... f(i) ... 
f(n), where f may be a or £, for such a system of nuclei 
having spins of one-half. The spectral calculation for a 
general four-spin system is described, and a routine given 
for use with the Illiac electronic digital computer. 

The case of four nuclei with C,, symmetry such that 
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V; ” V2, V3 V4, 
Ais = Aza, Azs Au, 


is discussed, All but four energy levels can be described 
by simple analytic functions. With symbols to represent 
these four levels, the exact transitions are stated. Approx- 
imate analytic expressions are given for the transitions 
and their relative intensities for the case where the chemi- 
cal shift is much greater than the coupling constants. 

The spectra at 17.735 Mc. of six four-proton systems 
of this symmetry type are analyzed. The ring protons of 
five para-disubstituted benzene compounds -- para-nitro- 
anisole, para-chloro-acetylbenzene, para-methoxy-benz- 
aldehyde, 2-methyl-2-(para-bromophenoxy) -propene-1, and 
para-bromo-toluene -- have coupling constants in the 
range 


Aortho = 8.55 to 9.0, 
Ameta = 2.1to 3.7, 
Apara = 0,15 to 0.46 cps, 


all of the same sign, and chemical shifts from 7.8 to 20 cps. 

The room-temperature ring-proton spectrum of N- 
methylethyleneimine shows a chemical shift of 12.2 cps 
between protons on opposite sides of the plane of the ring. 
The magnitude of the sum of the two coupling constants 
between chemically shifted protons is 5.4 cps; their dif- 
ference is 1.4 cps. The magnitude of the sum of the two 
coupling constants between structurally equivalent protons 
is 4,0; their difference is 0 to 1 cps. 

In the case of C2,, Symmetry such that 


V, = Ve, Ais = Azs, Aia= Aaa, 


the only simply-stated lines are those for a two-spin sys- 
tem composed of nuclei 3 and 4, The ring-proton spectrum 


of meta-dimethoxybenzene is examined at 17.735 and 40 Mc. 


The observed coupling constants are 

Aottho = 8.5 cps 

Ameta = 2.5 cps, 
both of the same sign, and AP®T® unobservably small 
(<0.5 cps). 

Approximate analytic expressions are obtained for the 

case of two pairs of different nuclei, with large shift be- 
tween the members of one pair. The H’ and F’® spectra 


of 2-chloro-3,5-difluoro-nitrobenzene at a field of 4165 
gauss are analyzed, , 


NOz 
(1) Cl 
(3) F F(4) 
H(2) 


The results obtained are 
Vi - Vo = 2.8; Vs - V4 = -29,.4 
Ai2 = 3.0; Asa = 7.3 
Ais = +8.1 or +8.2; Aos = +8.2 or +8.1 
Aisa = -2.l or -2.2; Aaa = +8.4 or +8.5 cps. 


The algebraic signs of the H-F coupling constants are rel- 
ative, 








The effect of exchange upon the spectra of coupled nu- 
clei is treated as the exchange of magnetizations which 
correspond to transitions from exchanging energy levels. 
Examples of several simple two-spin systems are calcu- 
lated. It is found that coalescence of lines should occur 
when the product of correlation time and separation is of 
the order of one to five, depending on the relative ampli- 
tudes of the lines. The coalescence with increasing tem- 
perature of the ring-proton spectrum of N-methylethylene- 
imine, caused by nitrogen inversion, is treated in this way. 
The activation energy obtained is 19 t3 kilocalories per 
mole, with a frequency factor of approximately 10°”, 

Microfilm $2.75; Xerox $9.60. 211 pages. 


SECONDARY REACTIONS IN AN 
ELECTRODELESS GAS DISCHARGE 


(L. C. Card No. Mic 59-6892) 


Martin Hertzberg, Ph.D. 
Stanford University, 1959 


A 50 megacycle electrodeless gas discharge in hydro- 
gen gas has been used to study the variation in relative in- 
tensity of the H+, H,+ and Hs* ions emanating from the dis- 
charge as a function of pressure in the range .001 to 1.0 
mm Hg. Mass analysis of the ions was accomplished in a 
unique “strong-focusing” mass spectrometer. The use of 
a small aperture separating the discharge from the mass 
analyzer region permitted a pressure ratio as large as 10° 
to be maintained between the two regions. Rapid disap- 
pearance of the H2* ion is observed as a result of the reac- 
tion H2* + Hz = Hs* + H. The triatomic ion Hs* is dominant 
at all pressures above .02 mm, In the region between 0.15 
and 0.35 mm. the intensity of the H* peak is enhanced and 
reaches a maximum intensity of about 35 percent of the Hs* 
peak, 

The overall behavior of the relative mass peaks as a 
function of pressure can be readily accounted for by as- 
cribing “rate constants” to the reactions: 


(1) H2 + e-—-— H2* + 2e 
(2) He’ +He — Hst +H 
(Pos eo neo aie” 


The observed increase in the H* peak is probably due 
to an increasing degree of dissociation in the gas as the 
pressure is increased. Reaction (2) is an adequate mech- 
anism for bringing this about, Other interpretations, how- 
ever, cannot be ruled out. 

The unique features of the mass spectrometer and the 
experimental techniques used are discussed. The rate 
constant for the reaction: 


Het + H2 = HeH*t +H 


has been measured, The feasibility of using this technique 
for studying ion-molecule secondary reactions is thus 
demonstrated, 

The significance of secondary reactions between the 
ions and neutral species in air, and their importance in 
determining the composition balance of the upper atmos- 
phere is also discussed. On this basis, it is predicted 
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that atomic nitrogen is a major component of the at- 
mosphere above 150 km, 
Microfilm $2.50; Xerox $3.80. 67 pages. 


ADSORPTION OF WATER AND POLAR 
PARAFFINIC COMPOUNDS ONTO RUTILE 


(L. C. Card No. Mic 59-6963) 


Charles Milton Hollabaugh, Ph.D. 
Lehigh University, 1959 


Supervisor: J. J. Chessick 


A special adsorption apparatus was designed and con- 
structed to measure the adsorption of water, n-propyl 
alcohol and n-butyl chloride vapors on rutile. The sim- 
plicity of operation and sensitivity of the Bourdon pressure 
gauge make this adsorption apparatus very useful for de- 
termining adsorption isotherms of liquids with vapor pres- 
sures of 1 to 10 cm. Hg at room temperature. Teflon plug 
stopcocks were used because the organic vapors would 
dissolve in the grease required by glass stopcocks. 

Activation conditions for the rutile sample were studied 
from the standpoint of obtaining a reproducible surface. In 
previous studies, investigators arbitrarily chose the acti- 
vation condition and did not have a knowledge of the 
changes which occur on the surface as a result of such 
treatment, Reduction occurred by both organic contami- 
nants on the surface and stopcock grease vapor. A repro- 
ducible oxidized surface was obtained finally by treating 
with oxygen and evacuating to 10™° mm. Hg at 450°. It was 
necessary to use a liquid nitrogen trap to prevent contami- 
nation by stopcock grease vapor. It is postulated that the 
resultant surface was analogous to an activated silica sur- 
face, i.e. both TiOH and active Ti - O - Ti groups were 
present. The presence of the OH groups is contrary to the 
generally accepted belief that the rutile surface has only 
oxide sites, Additional evidence for the presence of these 
OH groups was provided by treating a sample evacuated at 
25° with dichlorodimethylsilane. After this treatment the 
surface was hydrophobic. 

The adsorption of water followed a Type II isotherm. 
Water was chemically adsorbed by dissociative reaction 
with the Ti - O - Ti groups on the surface, The hydroxyls 
formed by this reaction plus those present on the activated 
sample led to a completely hydroxylated surface with an 
OH group attached to each surface titanium ion. Physical 
adsorption occurred by hydrogen bonding to these surface 
OH groups. 

The active Ti - O - Ti groups also chemically adsorbed 
n-propyl alcohol to the same extent as was found with 
water. This surface was different than the hydroxylated 
surface obtained with water because of the presence of a 
large number of chemisorbed OR groups. Vertical orienta- 
tion of the molecules in the monolayer resulted in a hydro- 
carbon type surface. Although these molecules were not 
as close-packed as in the liquid state, this surface was 
autophobic as evidenced by the Type I isotherm obtained. 

Only a small number of Ti - O - Ti groups possessed 
enough activity to chemisorb n-butyl chloride, Because 
of the small amount chemisorbed and the relatively weak 
polar interaction with the surface, these n-butyl chloride 





molecules were oriented “flat-wise” on the surface. The 
monolayer covered surface had considerably different 
properties than that obtained after adsorption of n-propyl 
alcohol, For the adsorption of n-butyl chloride, a Type II 
isotherm was observed with the formation of a duplex film 
near saturation, 

Heats of immersion of rutile were measured as a func- 
tion of volume of preadsorbed wetting liquid. Integral, net 
integral and isosteric heats of adsorption were calculated 
from these measurements. These results for the three 
adsorbates in conjunction with the isotherm data showed 
the futility in comparing heat of immersion or net integral 
heat values of a particular solid in several liquids. Valid 
comparisons can be made only by use of either integral or 
differential heats. Thus, the volumes of the various liq- 
uids adsorbed must be known, Previous comparisons of 
immersional heat data for many systems involved one or 
more of the following assumptions: 


1. The heat of immersion of a monolayer covered solid 
is approximately equal to h; . 


2. Only physical adsorption occurred, 


3. Normal, polar-paraffinic molecules adsorbed on 
oxide surfaces are vertically oriented and close- 
packed, 


It was shown in this study that these assumptions are not 
justified for every system. 

Isosteric heats of adsorption which were calculated 
from isotherms obtained at two temperatures agreed well 
with those calculated from the heat of immersion data, 
These results lend further support to the validity of using 
heat of immersion technique for evaluating heats of ad- 
sorption when sufficient supplementary data are collected. 

Microfilm $2.50; Xerox $4.60. 86 pages. 


STUDIES IN NITROGEN CHEMISTRY: 

A, THE KINETICS OF THE CHLORAMINE- 
AMMONIA REACTION IN LIQUID AMMONIA. 
B. CRYOSCOPIC STUDY OF THE SYSTEM 
AMMONIA-HYDRAZINE-AMMONIUM CHLORIDE, 
C. MOLECULAR COMPLEXES OF CHROMIUM(VI) 
OXIDE WITH SOME HETEROCYCLIC 
NITROGEN BASES, 


(L, C. Card No. Mic 60-74) 


Forrest Reyburn Hurley, Ph.D. 
The Ohio State University, 1954 


A. THE KINETICS OF THE CHLORAMINE-AMMONIA 
REACTION IN LIQUID AMMONIA 


The chloramine-ammonia reaction to produce hydra- 
zine has been known since 1907 when Raschig carried out 
the reaction in aqueous medium in the presence of fixed 
alkali. Later Raschig’ collected all of the details of these 
research efforts into a monograph published in 1924. 
Bodenstein’ studied the kinetics of the chloramine- 
ammonia reaction in aqueous solution and found the reac- 
tion to be first order with respect to both chloramine and 


ammonia. 
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In 1951 Mattair and Sisler* reported that hydrazine is 
produced from anhydrous ammonia and chlorine by a two 
step process in which gaseous chlorine is caused to react 
with an excess of gaseous ammonia to produce chloramine, 
and the chloramine then condensed into liquid ammonia 
where it slowly reacts at -78°C, to yield hydrazine, Neth* 
showed that the yield of hydrazine is increased by increas- 
ing the reaction temperature and by decreasing the initial 
concentration of chloramine, Yields of hydrazine greater 
than 80 per cent were obtained by the chloramine-ammonia 
reaction in liquid ammonia, 

The primary reaction of chloramine in liquid ammonia 
corresponds to the equation 


CINHz2 + 2NHs —~ N2Hs + NH,Cl 


The kinetics of this reaction is simplified since ammonia, 
besides being a reactant, is also the solvent which is in 
large excess. Rate measurements at -33°C, carried out in 
the present research have shown that: 

1. The reaction follows the first order law with respect 
to chloramine; therefore, it may be classified as pseudo- 
first order reaction 

2. The rate equation for this pseudo-first order reac- 
tion is 

d [CINH2 | 
dt 


3, The specific rate constant at -33°C, is 0.000101 re- 
ciprocal seconds, with a standard deviation of 0.000002 
reciprocal seconds 

4, The half-life of chloramine at -33°C. is 114 minutes 

5. The specific rate constant does not appear to be af- 
fected by a change in the ammonium chloride concentration. 

A secondary, but also important, competing reaction of 
chloramine corresponds to the equation 


2CINHz + NeHs —> Nz + 2NH,Cl 


The effect of this reaction was demonstrated by the addi- 
tion of hydrazine prior to the start of the chloramine- 
ammonia reaction at 80°C; the percentage of chloramine 
converted to hydrazine was greatly reduced, 

The addition of ammonium chloride prior to the start 
of the chloramine-ammonia reaction at 80°C. also reduces 
the yield of hydrazine. The decrease produced by an initial 
concentration of ammonium chloride of 0,42 moles per liter 
is 7 t 2 percent, whereas 2.2 moles per liter initial am- 
monium chloride concentration causes a decrease in hy- 
drazine yield of the order of 15 t 6 per cent, Since the 
chloramine-ammonia reaction does not appear to be af- 
fected by the concentration of ammonium chloride, we must 
assume that the rate of the chloramine-hydrazine reaction 
must be increased by ammonium chloride in order to ac- 
count for the decrease in hydrazine yield. Two possible 
ways by which the ammonium chloride may be involved 
follow, 

1, Ammonium ion, perhaps acting as an acid, may be 
influencing the kinetics of the chloramine-hydrazine reac- 
tion as a catalyst. 

2. Ammonium chloride may also act simply as an elec- 
trolyte, changing the ionic strength of the solution, thus 
affecting the rate of the reaction, especially if polar mcle- 
cules or ions appear in the reaction mechanism. 

A chain-type mechanism involving an initial induction 
period seems possible for the chloramine-hydrazine reac- 
tion, since it was observed several times that the rapid evolu- 


= k-[CINHe] 





tion of nitrogen and rapid disappearance of chloramine sets in 
very abruptly. The supporting data were not detailed enough 
to draw quantitative conclusions concerning this effect. 


B. CRYOSCOPIC STUDY OF THE TERNARY. SYSTEM 
AMMONIA-HYDRAZINE-AMMONIUM CHLORIDE 


Hydrazine and ammonium chloride are the products of 
the reaction of chloramine with an excess of liquid ammo- 
nia, According to the stoichiometry of this reaction, the 
mole ratio of hydrazine to ammonium chloride can never 
be greater than 1:1, and this ratio decreases as the per- 
centage yield of hydrazine decreases. 


CINH2 + 2NHs3 “— N2H,4 + NH, Cl 


If the excess ammonia is allowed to evaporate, the hydra- 
zine will, because its volatility is lower than ammonia, 
react with the ammonium chloride in accordance with the 
following equation: 


N2H, + NH4Cl —~ NHs + N2Hs5Cl 


Because of this reaction, hydrazine cannot easily and 
readily be distilled from the mixture in which it is pre- 
pared, If the mole ratio of hydrazine to ammonia chloride 
could be increased above unity, then the excess hydrazine 
could be distilled, 

The fractional crystallization of ammonium chloride 
from the ternary mixture NHs3-N2Hs-NH, Cl would give a 
more favorable mole ratio of hydrazine to ammonium 
chloride. Since no information was available concerning 
the solubility of ammonium chloride in this ternary system, 
a systematic study of the solid-liquid relationships in the 
system NHs-NzH4-NH,Cl was carried out in order to con- 
struct the phase diagram for solid-liquid equilibria. 

The solid-liquid phase diagram for the ternary system 
NHs3-Nz H4-NH4 Cl includes the phase diagrams for the three 
binary systems, NH3-N2H., NHs-NH,Cl, and N2H4-NH, Cl. 

The major part of the freezing point diagram for the 
binary system NH3-NH,Cl may be constructed from data 
which Seidell® tabulated from the work of several investi- 
gators. This binary system forms the binary compound 
NH, Cl-3NHs which melts at 9.8°C. The eutectic point for 
the mixture NH4Cl-NHsCl:3NHs occurs at 8°C. and 72.5 
mole per cent NHs. The eutectic point for the mixture 
NHs-NH, Cl:3NHs is poorly defined for lack of data but es- 
timated to be at -81°C. and 99+ mole per cent NHs. 

The freezing point diagram for the binary system 
NHs-Nz Hs was constructed from data given by Friedrichs.° 
No binary compound is formed in this binary system. The 
eutectic point occurs at -80°C, and 7.36 mole per cent 
N2 Hy. 

The freezing point diagram for the binary system 
Nz H4-NH, Cl was investigated from 42°C, to the eutectic 
temperature, The freezing points of various hydrazine 
and ammonium chloride compositions were determined by 
thermal analysis. The freezing point diagram for Nz H,- 
NH, Cl shows both a peritectic and a eutectic point. The 
peritectic point occurs at -2.5°C, and 63,0 mole per cent 
N2H4. The binary compound associated with peritectic 
point was tentatively assigned the formula NH,Cl-N2H,, 
although the formula 2NH,Cl-3N2H, was not completely 
ruled out, The solid compound NH,Cl-N2H, melts incon- 
gruently at the peritectic point to give solid NH,Cl plus a 
liquid of the peritectic composition. The eutectic compo- 
sition and temperature for this binary system were not 
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accurately established because of the viscous nature of the 
solutions containing 74 to 79 mole per cent N2Hs. How- 
ever, the eutectic point was estimated to occur at about 
-60°C, and 77.5 mole per cent N2H,. 

The ternary system NHs-N2H,-NH, Cl was investigated 
by the method of thermal analysis. There was no evidence 
for the formation of any ternary compounds, Therefore, 
there are five primary fields of crystallization within the 
ternary system which are assigned to the three major 
components, NHs, N2H4, and NH,Cl, and the two binary 
compounds NH,Cl*3NHs and NH,Cl’N2H,. 

This ternary system has three invariant points, One of 
these is a ternary peritectic point and the other two are 
ternary eutectic points. 

The ternary peritectic point occurs at -17°C. and 25.0 
mole per cent NHs, 42.7 mole per cent N2H,. The invari- 
ant reaction occurring at the ternary peritectic point may 
be expressed by the equation 


liquid + NH,Cl —- NH,Cl*3NHs + NH, Cl-*N2H, + heat 


The ternary eutectic point for the mixture NHs3-N2 H4- 
NH,Cl:3NHs occurs at -83°C. and 89.0 mole per cent NHs, 
9.0 mole per cent N2H4. 

The ternary eutectic point for the mixture NH, Cl:3NHs- 
Nz H4-NH4Cl*N2 Ha is not easy to define because of the vis- 
cous nature of the solutions near its composition. It is 
estimated to be at -67°C. and 32 mole per cent NHs, 50 
mole per cent N2Hg. 

This ternary phase diagram may be divided into two 
simpler ternary phase diagrams by a line drawn from the 
N2H, corner to the composition point for the binary com- 
pound NH,Cl-3NHs. The temperature-composition phase 
diagram along this line is known as a quasi-binary section 
and shows a minimum in the section at -60°C, and 44.9 
mole per cent NHs, 40.1 mole per cent N2Hs. This mini- 
mum occurs as the freezing point curve of the quasi-binary 
section intersects the binary eutectic line which connects 
the two ternary eutectic points. This intersection is called 
a saddle point since it is a point of maximum temperature 
along the binary eutectic line. 


C. ADDITION COMPOUNDS OF CHROMIUM{(VI) OXIDE 
WITH SOME HETEROCYCLIC NITROGEN BASES 


The ability of the heterocyclic nitrogen base pyridine 
to share the pair of electrons on its nitrogen atom with 
various molecules capable of acting as Lewis acids is well 
known, Sisler, Bush, and Accountius’ working with chro- 
mium(VI) oxide as their Lewis acid obtained addition com- 
pounds with pyridine, B- and ¥-picoline, and quinoline. 
These compounds contained one mole of CrOs for two 
moles of the heterocyclic base, It would be expected that 
reactions of this type, especially in the case of chro- 
mium(VI) oxide, might be complicated by the fact that 
chromium(V]) oxide is a strong oxidizing agent as well as 
a strong acid, Sisler, Bush, and Accountius’ reported that 
extensive oxidation-reduction prevents the isolation of the 
addition compounds of a-picoline and isoquinoline under 
the same reaction conditions under which the other iso- 
meric picolines and quinoline form satisfactory addition 
compounds, Their observations lead to the hypothesis that 
the CrOs unit must first be codrdinated with the nitrogen base 
before extensive oxidation-reduction will occur, and that the 
close proximity of the attached group to the active portion 
of the organic molecule seemsto be of prime importance, 





The reaction of chromium(VI) oxide with an excess of 
a@-picoline has now been shown to yield the 1:1 addition 
compound CrOs3:(CHs3CsH,N). However, this compound 
must be formed at temperatures near or below 0°C, to 
avoid extensive oxidation-reduction, This addition com- 
pound, which has a brilliant yellow gold color, is quite 
stable at room temperature if the excess a-picoline is re- 
moved and the compound is protected from the light. 

The reaction of chromium(VI) oxide with an excess of 
2-(5-nonyl)pyridine was attempted. A definite compound 
was not isolated but a 1:1 addition compound was indicated, 
The reaction was slow and some oxidation-reduction oc- 
curred, This reaction had been chosen for study because 
the large 5-nonyl group being alpha to the pyridine nitro- 
gen might have sterically hindered the codrdination of the 
CrOs; unit and would have been a test of the supposition 
that codrdination must occur before oxidation-reduction 
takes place. However, concurrent research by Wan Chen 
Loh Ming® on the reactions of chromium(VI) oxide with the 
lutidines and the collidines showed that when codrdination 
is blocked, no oxidation-reduction occurs, 

Isoquinoline should offer no steric hinderance towards 
coérdination with chromium(VI) oxide and one might ex- 
pect a stable compound similar to that formed by quinoline, 
An attempt was made to obtain the isoquinoline addition 
compound by carrying out the reaction at lower tempera- 
tures to avoid oxidation-reduction. A satisfactory product 
was not recovered, but it appeared that a stable addition 
compound is possible. 

The excess heterocyclic nitrogen base which was al- 
ways used as the solvent for the reactions with chro- 
mium/(VI) oxide appears to aid the oxidation-reduction re- 
actions, It is suggested that the codrdination of the CrOs 
unit enhances the inductive effect within the particular ring 
structure, thus causing a corresponding increase in the 
activation of the a-methyl group or other nucleus such that 
oxidation by chromium(VI) oxide is easier. Lower tem- 
peratures apparently slow up the oxidation reaction suffi- 
ciently to permit isolation of the addition compound,” 

Microfilm $3.50; Xerox $12.00, 271 pages. 
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A MOLECULAR ORBITAL TREATMENT 
OF CHEMICAL REACTIVITY 


(L. C. Card No, Mic 59-3432) 


M, Donald Jordan, Jr., Ph.D. 
University of New Hampshire, 1959 


The purpose of this thesis is to use the LCAO-MO 
method to predict the reactivity of simple conjugated mole- 
cules, especially butadiene, with hydrogen halides and 
chlorine, 

The theoretical approach entails the calculation of cer- 
tain reactivity parameters, particularly atom stabilization 
energies and frontier electron charge densities, The basis 
for these calculations is the assumption of plausible cou- 
lombic integrals and resonance integrals used in the secu- 
lar determinant, 

The usual ionic mechanism for hydrohalogenation is 
assumed, This involves initial attack by an electrophilic 
group (proton) in the 1-positicn, Primary emphasis, how- 
ever, is on determining the position of nucleophilic attack 
by the second species (halide ion) on the linear carbonium 
ion thus formed. Hyperconjugation must be used to produce 
agreement with the experimental facts. 

Assumption of the linear carbonium ion transition state 
fails to account for the products in the case of the chlorina- 
tion of butadiene. If a chloronium ion transition state is 
assumed, it appears possible to predict the course of chlo- 
rination correctly - at least within the limits of the uncer- 
tainties involved in the estimation of the chloronium ion 
coulombic and resonance parameters, 

Microfilm $2.50; Xerox $7.00. 147 pages. 


THE EFFECT OF HEAT TREATMENT AND 
OXIDATION ON THE CRYSTALLOGRAPHIC 
AND PHYSICAL STRUCTURE OF SOME CARBONS 


(L. C. Card No, Mic 59-5113) 


William V. Kotlensky, Ph.D. 
The Pennsylvania State University, 1959 


Changes in the crystallographic and physical structure 
upon heat treatment and/or oxidation of eleven commercial 
carbon blacks, one anthracite, and three graphites were 
investigated. All specimens were heat treated to graph- 
itizing temperatures, but only selected specimens were 
oxidized prior to and after heat treatment. These changes 
were followed by standard analytical techniques and by 
small-angle x-ray scattering. The analytical techniques 
used were: nitrogen low temperature adsorption to deter - 
mine surface area (BET surface area), helium displace- 








ment to determine density, x-ray diffraction to determine 
crystallite sizes and x-ray density, and mercury displace- 
ment to determine particle density. Changes in particle 
porosity, both closed and opened, were calculated from the 
x-ray, helium, and particle densities. Small-angle x-ray 
scattering was interpreted according to the Debye theory 
and by a Fourier inversion of the x-ray data. 

On the basis of their change in physical properties, the 
carbons were classified into two main groups. Group one: 
These carbons showed a large decrease in helium density 
and BET surface area and an increase in particle density 
upon heat treatment, indicating the production of an exten- 
sive closed pore system. Upon slight oxidation of the heat- 
treated carbons, the closed pore system was opened to a 
considerable extent. Group two: These carbons showed 
an increase in helium and particle densities and a very 
slight decrease in BET surface area upon heat treatment, 
indicating the development of a dense, compacted particle 
structure, 

The x-ray surface areas, (calculated according to the 
Debye method for carbons having the same BET and elec- 
tron microscope surface areas and also for carbons heat 
treated to graphitizing temperatures) were interpreted to 
indicate the magnitude of the closed internal surface areas. 
The BET surface areas for these carbons were observed 
to increase upon slight oxidation. The extent of this in- 
crease was nearly the same as values for the closed inter- 
nal surface areas measured on the carbons prior to oxi- 
dation. Microfilm $2.50; Xerox $6.40. 132 pages. 


STUDIES ON THE REACTIONS, KINETICS AND 
PROPERTIES OF THE LEAD-OXYGEN SYSTEM 
AS APPLIED TO LEAD-ACID STORAGE 
BATTERY TECHNOLOGY 


(L. C. Card No. Mic 60-210) 


Donald Jackson Manus, Ph.D. 
University of Illinois, 1959 


The purpose of these studies is to investigate the lead- 
oxygen system and the lead-acid storage battery and, where 
possible, make practical suggestions as to how the latter 
might be improved. 

In these studies, six separate problems were investi- 
gated. These six problems are: (1) an investigation of the 
lead-oxygen system using differential thermal analysis and 
X-ray diffraction, (2) an investigation of the relationship 
of the surface area of battery plates, as determined by the 
BET method, to the electrical performance of the battery, 
(3) a study and proposal on the mechanism of the anodic 
oxidation of the positive plate grid under overcharge con- 
ditions, (4) a study of the oxidation of molten lead in Bar- 
ton Pots, (5) an investigation of the effect of rubber sepa- 
rators on the oxidation rate of the negative plates, and 
(6) an investigation of the use of reflectance spectra in 
studying lead oxides. 

On the basis of the work done in investigating the above 
problems, the following conclusions have been drawn: 


1, Thermal decomposition of alpha- and beta-PbOz is 
essentially the same, and structurally the path is 
PbOz to Pb2Os to PbsQO, to alpha-PbO to beta-PbO 
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to gamma-PbO to delta-PbO, and finally delta- PbO 
melts, 


. Differential thermal analysis gives strong evidence 
for the existence of two high temperature modifica- 
tions of PbO which have not been reported before, 
viz., gamma-PbO and delta-PbO. 


. Certain types of impurities, particularly PbO, have 
a pronounced effect on the thermal decomposition of 
PbO2. 


. While X-ray diffraction patterns are not always able 
to distinguish the presence of alpha-PbO in beta- 
PbOz due to the interference of alpha-PbOz, the 
DTA patterns are so markedly affected by the PbO 
that the change in the DTA pattern is strong evi- 
dence for its presence. 


. There is some correlation between the surface area 
of the active material of the positive plate and its 
electrical performance, but the data show that this 
is not the sole criterion of performance, 


. The electrical performance of the battery is depend- 
ent upon the PbOz content of the positive plate. 


. The specific surface of the negative plate is quite 
low, being less than one square meter per gram, on 
the average, 


. There is strong evidence that O2 diffusing to the 
surface of the antimony-lead grid where it reacts 
directly with the metal at potentials above the 
PbO2/PbSO, electrode results in the formation of a 
compressed alpha-PbOz layer on the grid. It is 
proposed that this mechanism of oxidation of the 
grid under overcharge conditions is responsible for 
its eventual destruction, 


. It has been found that in the operation of the Barton 
Pots the temperature at which the oxidation is car- 
ried out and the trace metal content must be care- 
fully controlled if one is to obtain continuous oxida- 
tion without build-up of massive PbO, 


. Some types of rubber separators form antioxidants 
in situ during curing and retard the oxidation of the 
negative plates when placed in contact with them 
during dry storage. 


Reflectance spectra within the visible range do not 

afford an unequivocal method for distinguishing in a 

quantitative fashion the several oxides of lead. 
Microfilm $2.50; Xerox $5.40. 109 pages. 


MAGNETIC PROPERTIES OF INTERMETALLIC 
COMPOUNDS BETWEEN LANTHANONS AND 
FIRST PERIOD TRANSITION METALS 


(L. C. Card No. Mic 59-6551) 


Kurt Nassau, Ph.D. 
University of Pittsburgh, 1959 


A survey was made to determine the existence of inter- 
metallic compounds of the compositions AB;, ABz, AB and 
AsB, where Ais La, Ce, Sm, Gd, Dy and Ho, and B is Mn, 
Fe, Co and Ni. 





Samples were prepared by the levitation melting tech- 
nique and examined by X-ray diffraction. 

Of the 96 possible compositions, 81 were made, Exam- 
ination showed that 39 of the ABs and ABz compounds pre- 
pared definitely exist, and lattice parameters are listed, 
Twenty-seven of these compounds have been described for 
the first time. All ABz2 compounds were found to have the 
MgCuz structure. The AB; type compounds Gd, Dy and 
HoMns were found to be iso-structural and could be indexed 
as orthorhombic structures, All other ABs compounds 
were found to have the CaCus structure. 

In the case of AB and AsB compositions, no structures 
are known, and the majority of these were in fact shown 
not to exist. 

Magnetic moments at room temperature and at the liq- 
uid nitrogen temperature are reported for 32 compounds 
which were obtained in the pure form, A number of these 
had large magnetic moments, and 21 magnetization - tem- 
perature curves covering the range from room temperature 
to 1400°K are reported. The apparatus in which these 
measurements were performed, and the techniques used, 
are described, 

The ABs cobalt compounds were interpreted as being 
ferrimagnetic; however, in a sense somewhat different 
from the simple model of Néel, since here the two antipar- 
allel sub-lattices, consisting of the lanthanon and transition 
metal atoms respectively, have different Curie points. Ac- 
cordingly, two Curie temperatures are recognized for each 
ferrimagnetic compound, The magnetic contributions of 
the two sub-lattices are inferred and found to be lower than 
expected from simple considerations, This is explained on 
the basis of electron transfer from the lanthanon to the 
transition metal atoms, Evidence was found that, in addi- 
tion to the antiferromagnetic exchange coupling between 
the two sub-lattices, there is also ferromagnetic exchange 
within the lanthanon sub-lattice. 

Magnetic moments were found to range as high as 109 
c.g.s. units per gram (or 7.5 Bohr magnetons per molecule, 
for YCos). Curie temperatures range up to 1125°K (for 
DyCos). Microfilm $2.50; Xerox $6.20, 127 pages. 


SOME PHYSICAL AND THERMODYNAMIC 
PROPERTIES OF THIOCYANOGEN 


(L, C, Card No. Mic 60-127) 


Arvin Sigvard Quist, Ph.D. 
The University of Nebraska, 1959 


Adviser: Cecil E. Vanderzee 


An extensive summary of the chemistry of the pseudo- 
halogen, thiocyanogen, has been made, This review has 
been directed toward the physical, inorganic, and analyti- 
cal chemistry of thiocyanogen, together with a brief men- 
tion of some of its reactions with organic compounds. 
Included in this summary are methods of preparation, 
chemical reactions, stability, and hydrolysis of thiocyan- 
ogen, 

Solutions of thiocyanogen prepared in anhydrous acetic 
acid and carbon tetrachloride, from silver thiocyanate and 
bromine, have been found to be quite stable when stored at 
low temperatures, Solutions of thiocyanogen containing 
thiocyanate ions were less stable toward polymerization 
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than were solutions of the pure material. This behavior 
prevented use of such solutions in cell measurements. 
Attempts to isolate solid thiocyanogen from its solutions 
in liquid sulfur dioxide, for use in studying the properties 
of this material, failed to give a product stable enough to 
be handled at temperatures near 0°C, or above. 

A calorimetric study of the quantitative reaction be- 
tween solutions of thiocyanogen in anhydrous acetic acid 
and aqueous solutions of potassium iodide was carried out. 
The heat liberated in this reaction was found to be 10,5 
kcal./mole of thiocyanogen, From this, the standard heat 
of formation of liquid thiocyanogen was calculated to be 
473.8 kcal./mole, assuming that the heat of mixing of liq- 
uid thiocyanogen and acetic acid was zero, The value for 
the standard heat of formation of thiocyanogen was com- 
pared with a value calculated from self-consistent bond 
energies, and was found to be less than the latter by ap- 
proximately 5 kcal./mole. This indicated that a stabilizing 
influence might be present in the thiocyanogen molecule, 
possibly due to an interaction between the C=N linkage and 
the S-S linkage. 

The infrared spectrum of 0,12 molar solutions of thio- 
cyanogen in carbon tetrachloride was measured from 3500 
to 350 cm. *, using a one-millimeter absorption cell 
equipped with potassium bromide windows, Absorption 
peaks were found at 2175, 1990, 1735, 1380, 668, and 368 
cm, . The visible and ultraviolet spectra of solutions of 
thiocyanogen were also measured. No absorption peaks 
were found in the visible region, but a broad peak was 
found in the ultraviolet region, with the maximum absorb- 
ency near 290 millimicrons, The exact position of this 
peak depended upon the solvent in which the thiocyanogen 
was dissolved, Microfilm $2.50; Xerox $5.80. 120 pages. 


DIFFUSION OF POLYMERS IN SOLUTION 
(L. C. Card No, Mic 60-232) 


Joseph Henry Ryan, Jr., Ph.D. 
University of Illinois, 1959 


Further investigations were made concerning the frit 
method for determining diffusion coefficients of solutions. 
The method, which has been studied for several years in 
this laboratory, consists in suspending a thin porous por- 
celain disc, containing a solution of the material to be 
studied, in a large container of solvent or’ solution at some 
concentration other than that in the disc. The disc is sus- 
pended from one arm of an analytical balance and the 
weight changes caused by diffusion are followed as a func- 
tion of the time. 

The diffusion coefficient is obtained from an appropriate 
graph of the data, It is first necessary, however, to per- 
form a calibration experiment in order to obtain the effec- 
tive thickness of the disc. An important result of the pres- 
ent work is the discovery that the effective frit thickness 
and the effective volume of the frit has been found which 
enables the proper frit thickness to be determined for an 
experiment, 

The usual method for obtaining diffusion coefficients 
from the frit experiment, utilizing data at large values of 
the time, is not applicable to polymer solutions because of 
the complications introduced by the distribution of molecu- 





lar weights present in any polymer sample. Data from the 
early part of the experiment can, however, yield a well 
defined diffusion coefficient for polymer solutions. The 
effect of the concentration dependence of the diffusion co- 
efficient upon this method was studied by solving the ap- 
propriate diffusion equation using the University of Illinois’ 
high speed digital computer, the Iliac. An analysis of 
these numerical results indicated a simple way to relate 
experimental diffusion coefficients to differential diffusion 
coefficients, In addition, it was found that information 
from the latter stages of an experiment can be combined 
with the early data to give information concerning the dis- 
tribution of diffusion coefficients. Diffusion studies on a 
low molecular weight sample of polysarcosine in water 
give results which were in good agreement with results 
from light scattering, sedimentation equilibrium and vis- 
cosity. 

Some studies on a medium molecular weight fraction of 
polystyrene dissolved in butanone and two polyvinylalcohol 
samples in water are reported, but the results are not as 
conclusive as those for the polysarcosine. 

Microfilm $2.50; Xerox $5.80. 120 pages. 


SOME STUDIES ON SPECTROSCOPIC MOMENTS 
OF POLYSUBSTITUTED BENZENES 


(L. C. Card No. Mic 59-6108) 


George Boris Savitsky, Ph.D. 
The University of Florida, 1959 


A parameter with vectorially additive properties intro- 
duced by Sklar in connection with intensification of the 
weak 2600 A absorption band of benzene produced by vari- 
ous substituents was investigated. 

It follows from Sklar’s theory that by measuring experi- 
mentally the magnitude of this parameter, known as the 
spectroscopic moment, for various groups in monosubsti- 
tuted benzenes, spectral intensities of polysubstituted ben- 
zenes can be predicted, 

The object of this work was threefold: first - to refine 
experimental technique in order to obtain a reliable scale 
of spectroscopic moments; second - to test the accuracy 
of predictions of intensities in polysubstituted benzenes 
from these values; and finally - to extend the application 
of Sklar’s theory to chemical problems by showing that 
significant deviations of experimental intensities from the 
predicted values may be explained by various effects of 
theoretical interest, 

The first part of this work involved standardization of 
measurements, based on actual computation of oscillator 
strengths, taking into consideration vibrational contribution 
to intensities and corrections for solvent effects. Since 
the experimental method adopted involved 1,3,5 trisubsti- 
tuted benzenes, it had to be limited of necessity to a re- 
stricted number of groups for which such compounds were 
available, The scale of spectroscopic moments thus ob- 
tained was then compared to the scale devised by Platt, 
which involves certain approximations, and was briefly 
discussed, 

In the second part of this work it was shown that, at 
least for some compounds studied, fairly accurate predic- 
tions could be expected for meta-disubstituted benzenes 
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and, in case of some groups for which “ortho effects” 
should be negligible, for ortho-disubstituted benzenes as 
well. Significant deviations from theory were shown to 
exist, however, for para disubstitution, and a theoretical 
basis for these deviations was advanced. 

In the third part the application of the theory was at- 
tempted in various fields of study which include intra- 
molecular and inter-molecular hydrogen bonding, d-orbital 
participation in negative mesomeric effects involving halo- 
gens, and steric and inductomeric effects. The conclusions 
reached were of tentative character and the various appli- 
cations studied of an exploratory nature, but it is felt that 
enough experimental evidence was presented to arouse the 
interest of future workers in extending the application of 
Sklar’s theory to more chemical effects of similar nature. 

Microfilm $2.50; Xerox $3.80. 67 pages. 


CONDUCTANCE OF THE HEXAFLUOCOMPLEXES 
OF THE FOURTH GROUP 


(L. C. Card No. Mic 60-283) 


Robert Henri Schmitt, Ph.D. 
University of Alabama, 1959 


The variation of equivalent conductance with concen- 
tration has been investigated for eighteen alkali hexafluo- 
complex solutions. The electrolytes used were the potas- 
sium, rubidium, and cesium hexafluocomplexes formed 
with silicon, germanium, tin, titanium, zirconium and 
hafnium, 

It was also found necessary to measure the pH of all 
the solutions investigated, to develop methods of prepara- 
tion for some of the compounds, and to determine accu- 
rately the solubility at 25° C. of all the salts prepared. 

When a hexafluocomplex salt is dissolved three reac- 
tions are assumed to take place: 


1) Ionization of the salt 
K2MF, = 2K + MFs 


2) Competition of the hydroxyl ions with the fluoride 
ions as substituents in the coordination sphere of the hexa- 
fluocomplex ion, 


MF, + 2n H,O = MF,.,(OH)= +nF +n HsO* 


3) The equilibrium reaction 
FH =F +H 


A plot of the equivalent conductance versus the square 
root of the concentration yields a typical weak electrolyte 
curve. These original conductance values are corrected 
for the hydronium ion contribution. The corrected values 
fall on a straight line in all cases investigated. This 
fact was used to find the values of the limiting equiva- 
lent conductances for the hexafluocomplex ions given 
in the following column. 

The errors on these values are very large. They are 
mainly introduced by the correction term calculated from 
pH measurements. 

Solubility measurements were carried out in connection 
with this research. From silicon to hafnium the solubility 





LIMITING EQUIVALENT CONDUCTANCE FOR 
THE HEXAFLUOCOMPLEX IONS 


91 + 1.5% 
100 + 1.5% 
69 + 1% 
77 + 1% 
72 + 0.2% 
75 + 0.2% 


Hexafluosilicate ion 
Hexafluogermanate ion 
Hexafluostannate ion 
Hexafluotitanate ion 
Hexafluozirconate ion 
Hexafluohafniate ion 


of the alkali hexafluocomplexes increases regularly; it is 
surprising to find that the thorium salt, heaviest of all, is 
completely insoluble. 

Microfilm $2.50; Xerox $5.20. 103 pages, 


THE ADSORPTION OF SURFACTANT ANIONS 
AND GEGENIONS TO THE GRAPHON/AQUEOUS 
SOLUTION INTERFACE 


(L. C. Card No. Mic 59-6968) 


John David Skewis, Ph.D. 
Lehigh University, 1959 


Supervisor: A. C, Zettle Moyer 


Graphon, a graphitized carbon black with energetically 
homogeneous and hydrophobic surface properties, was 
used as a solid adsorbent in aqueous solutions of sodium 
dodecylbenzene sulfonate and sodium dodecyl sulfate. The 
adsorption of dodecylbenzene sulfonate anions, dodecyl sul- 
fate anions, sodium ions, and calcium ions were measured 
separately by means of radioactive tracer and surfactant 
titration methods. 

Dodecylbenzene sulfonate anions and dodecyl sulfate 
anions were adsorbed preferentially to the Graphon/solu- 
tion interface; sodium ions and calcium ions were ad- 
sorbed as counterions. The adsorption isotherms of the 
surfactant anions approached a maximum value indicative 
of monolayer coverage. With the sodium dodecyl sulfate 
systems, sudden breaks in the isotherms occurred as a 
result of changes in the limiting orientations of the ad- 
sorbed long-chain ions. 

Below the critical micelle concentration (c.m.c.), the 
number of adsorbed sodium ions was less than the number 
of adsorbed surfactant anions, but greater when the solu- 
tions were above the c.m.c. Measurements of pH changes 
in the solutions supported conclusions that hydroxyl ions 
and hydronium ions were also adsorbed into the interfacial 
films. 

The addition of sodium chloride or calcium chloride to 
the surfactant solutions increased the adsorption of the 
surfactant anions both above and below the c.m.c, Calcium 
ions were adsorbed preferentially over the sodium ions 
even when the calcium ion concentration was only a few 
parts per million, and the number of adsorbed calcium 
ions approached the stoichiometric limit for the formation 
of un-ionized calcium surfactant salt in the interfacial 
films. Above the c.m.c., the adsorption of calcium ions to 
the Graphon/solution interface decreased because of ad- 
sorption of calcium ions to the ionic micelles. 

Heats of immersion of Graphon into surfactant solutions 
and heats of dilution of the solutions were measured and 
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used to calculate the heats of formation of the interfacial 
films. The calculated heats of adsorption of the surfactant 
anions were constant for any one orientation of the long- 
chain ions; the heat of adsorption of the sodium counterions 
was negligible. Measured heats of dilution of calcium 
chloride solutions into surfactant solutions indicated the 
heat of adsorption of the calcium ions was the same whether 
the calcium ions were adsorbed to the Graphon/solution 
interface, or to the ionic micelle/solution interface, or 

even with the precipitation of insoluble calcium surfactant 
salt. 

The classical Langmuir adsorption theory did not fit 
nor could explain the experimental results. By introducing 
terms into the Langmuir equation to account for the energy 
of an electrical double-layer, equations were found which 
did fit the experimental results and which allowed the cal- 
culation of the limiting areas of the adsorbed surfactant 
anions, The branched hydrocarbon chains of the dodecyl- 
benzene sulfonate anions exhibited only one limiting area, 
but the straight twelve-carbon chains of the dodecyl sulfate 
anions showed three limiting areas, depending upon the 
surfactant concentration and the added salt concentration, 
These calculated limiting areas are in reasonable agree- 
ment with published values which were measured directly 
at the air/solution interface. 

The experimental results and conclusions demonstrate 
that the Graphon/solution interface consisted of a mono- 
layer of adsorbed surfactant anions with the hydrocarbon 
portion of the anions orientated towards the hydrophobic 
surface of the Graphon, This orientation resulted in the 
formation of an electrical double-layer, the extent of which 
depended upon the sodium ion concentration and the num- 
ber of adsorbed calcium ions, Sodium ions were adsorbed 
into the interfacial films as a diffuse counterion layer. 
Calcium ions, however, were adsorbed by strong ion bind- 
ing to the adsorbed surfactant anions to form the un-ionized 
calcium surfactant salt in the interfacial films. 

Microfilm $2.50; Xerox $8.60. 190 pages. 


PRESSURE-VOLUME-TEMPERATURE 
RELATIONSHIPS OF GASEOUS NORMAL 
DEUTERIUM AND THREE HYDROGEN- 

NITROGEN MIXTURES 


(L. C. Card No, Mic 59-6643) 


Max Trzeciak, Ph.D. 
The Ohio State University, 1954 


A comprehensive study of the pressure-volume- 
temperature (P-V-T) relationships of pure normal deute- 
rium and three hydrogen-nitrogen mixtures has been made. 
The apparatus used in making measurements consists of 
two pipettes, a nickel pipette for low pressure runs and a 
copper one for the high pressure runs. Temperatures 
were determined by means of copper-constantan thermo- 
couples, Pressures were measured on an MIT dead-weight 
gauge, The number of moles of gas contained in the pi- 
pette was obtained by expanding the gas from the pipette 
into an evacuated, thermostated known volume at a pressure 
of about one atmosphere. The pressure of this gas was 
read by means of a constant volume mercury manometer. 


DEUTERIUM 


The P-V-T studies of deuterium had been made from 
20°K to 300°K at pressures ranging from fractions of an 
atmosphere to 200 atmospheres. From 300°K to 100°K 
data were taken at 25 degree intervals. Below 100°K iso- 
therms were determined at 90°, 80°, and at 5 degree inter- 
vals from 75°K to the critical temperature, 38°K. Six low 
pressure isotherms were obtained below the critical tem- 





perature at 38.06°, 35.17°, 30.52°, 27.21°, 23.52°, and 
20.32°K, The accuracy of the data is 1 part in 1000. 

The data were fitted to the equation of state proposed 
by Kamerling-Onnes:* 


PV 
RT 


- 


BC 


D 


E F 


<a, (ae ee Oe 
Table I contains a listing of the virials of this equation at 
the various temperatures, 


TABLE I 


VIRIAL COEFFICIENTS FOR DEUTERIUM 








Tempera-| B Cx107*/Dx10“*/Ex10°|F x10” 
ture °K cc cc ec3 cc* ec 
300.00 13.8 2.92 .95 
273.16 13.0 2.93 1,00 
250.00 12.5 2.95 1,05 
225.00 11,9 2.97 1,13 
200.00 10,1 3.07 1,325 
175.00 8.8 3.17 1,2 -1,8 
150.00 6.1 3.32 1,40 -2.5 .30 
125.00 2.6 3.69 1,35 -2.7 .624 
100,00 -3.3 4.15 1,30 -2.0 .30 
90.00 -7.0 4.86 1,01 -2.45 .90 
80.00 -11,5 5.53 .705 -3,1 1,50 
75.00 -14,5 6.10 982 -3,44 1,60 
69.00 -18.56| 6,95 .495 -4,03 1,72 
64.00 -22,.32 7.256 -,5554 3.518 0.3382 
60,00 -26.8 10,257 | -3,123 12,96 -0,8529 
55.00 -32.65 9.605 | -1,326 4.841 0.315 
50.00 -40,8 14,120 | -4,325 12.90 -0,3169 
45.00 -50.0 12.66 0.65 -11,34 3.111 
40.00 -61.3 18,80 -4,230 4.60 1,40 
38.06 -62.0 7.9 1.9 
35.17 -71.0 5.9 24 
30,52 -87.5 
27,21 -105,0 
23.52 -125.0 
20.32 -142.0 























A plot of log |B] vs log T for deuterium showed the 
data to fit a 6,12-Lennard-Jones’ potential curve. From 
the transformation coordinates the intermolecular force 
constants were calculated to be: 


(-€o/k) = 33.42 deg. 
-€o9 = 4,61X10 “ergs 
do = 2.94A 
lo = 3.30 A 
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HYDROGEN-NITROGEN MIXTURES 


Three hydrogen-nitrogen mixtures of the following 
compositions have been studied: 


Mixture Ny 
No, 


2 .1130 .8870 
3 .7926 .2074 
4 .3383 .6617 


Previously in this laboratory* P-V-T studies had been 
made of pure hydrogen, pure nitrogen, and one hydrogen- 
nitrogen mixture (59.56 per cent Hz, 40.44 per cent No). 

P-V-T data were taken at 25 degree intervals from 
300°K to 100°K and at 90°, 80°, and 75°K, and at pressures 
ranging from a fraction of an atmosphere to 200 atmos- 
pheres. Tabies II, III, and IV contain listings of the virial 
coefficients of the Kamerlingh-Onnes’ equation of state. 


2 Nn, 


TABLE I 


VIRIAL COEFFICIENTS FOR HYDROGEN-NITROGEN 
MIXTURE NUMBER 2 





Tempera- Cx10*|Dx10%*|Ex10°| Fx 10” 
3 4 5 


ture °K cc” cc cc cc 





299.99 , . 13.1 -50 -19.8 
273.15 ° 12.9 -63.1 -1,7 
249.99 , . 12.4 ~-84,4 27 
225.08 12.5 
200,11 12.6 -103 39.9 
175.03 12.3 -109,1 40.1 
150.04 12.15 | -112 36.31 
125.03 -1,23 
100,02 -500 
90.01 -1000 
80.02 -2000 
75.01 




















TABLE Ii 


VIRIAL COEFFICIENTS FOR 
HYDROGEN-NITROGEN MIXTURE NUMBER 3 





Tempera- B 


Cx 107*|}D x 10*/Ex107°| Fx 107 
ture °K cc ec? cc? cc . 


4 





4.6 -5.0 
3.14 -6.0 
2.38 -7,4 
3.15 
4.49 | -25.7 
5.20 | -28.9 
5.60 | -31.0 
125.03 6.33 | -33.0 
100.02 4.6 
90.01 -3.0 
80.02 -99.5 
75.01 -200 


299.99 
273.15 
249.99 
225.08 
200.11 
175,03 
150,04 


WHWWNNNND 
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TABLE IV 


VIRIAL COEFFICIENTS FOR 
HYDROGEN-NITROGEN MIXTURE NUMBER 4 





Tempera- B |Cx 10° Dx 10°“ Ex 10°* Fx 10” 
2 5 


ture °K ce cc cc ee 





————___ 


-238 -24.6 
-38.2 | -6.9 
-51.8 | 16,2 


299,99 . 2,00 
273,15 ° 9.25 
249.99 . 6.13 
225.08 o3 6.63 
200.11 , 7.13 
175.03 ° 8.80 
150.04 . 11,15 
125.03 ° 20.69 
100,02 44.00 

90.01 67.00 
80.02 108.00 

75.01 


a 


~J] 


-77.6 30.5 
-84.6 29.3 
-86.9 26.5 
-90 26 


ere ean Tie 
i OO 


Oona Ob, =I 


1 
Ww 1 
oO =] ~_ 
So oO 




















The data were found to fit a 6,12-Lennard-Jones poten- 
tial curve. Values for the intermolecular force constants 
calculated from the transformation coordinates are listed 
in Table V. 





TABLE V 
(-€o /k) 


re (A) (deg) 


#2 3.82 4,29 | 84.9 
#3 3.16 3.55 45.9 
#4 3.57 4.01 74.6 


dy (A) €o (ergs) x 10” 





-11,72 
- 6.34 
-10.30 

















The proposal made by D. White* of this laboratory for 
predicting second virial coefficients of gas mixtures was 
tested and was found to hold as a first approximation. 

A test was made of the Lewis and Randall rule’ that 
the fugacity of a constituent in a gaseous mixture is pro- 
portional to its mole fraction, f; = Njf?. Deviations from 
this rule are plotted in Figures I and II. 
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Figure 1 
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THE PARTIAL MOLAR HEAT CONTENTS 

AND HEAT CAPACITIES OF THE SODIUM 

FLUORIDE-RUBIDIUM FLUORIDE SYSTEM 
AT HIGH TEMPERATURES 


(L. C, Card No, Mic 60-285) 


George Ellis Walden, Ph.D. 
University of Alabama, 1959 


Five mixtures of 0.081, 0.338, 0.484, 0.708, and 0.898 
mol fraction sodium fluoride in rubidium fluoride were 
prepared and loaded into platinum crucibles, The heat 
contents of these five mixtures were measured over the 
temperature range 100-900° C using a Bunsen ice calorim- 
eter, The heat contents of the platinum crucibles were 
measured in separate experiments, The heat content equa- 
tions, derived by the method of least squares, for the five 
samples follow. 









0.081 mol fraction sodium fluoride in rubidium fluoride: 


Hy - He7s.1s0 K = -25.1586 + 93.0288 x 10° °T + 
33,5056 x 10 °T? + 0.7528 x 10*°T™ 


(solid, 380.9-974.4° K) 


Hy - He7s,1s° K = -118.678 + 3.2990 x 10 “T - 
5.8835 x 10° °T? 


(liquid, 1025.2-1164.8° K) 


0.338 mol fraction sodium fluoride in rubidium fluoride; 


Hy - He7s,189 K = -70.3739 + 188.5203 x 10°°T - 
11.1089 x 10°°T? + 5.3821 x 107° T™ 


(solid, 380.2-931.9° K) 


Hy - He7s.150 K = -1,9806 + 1.2473 x 10°'T + 
6.2446 x 10 °T? 


(liquid, 953,1-1143.6° K) 


0.484 mol fraction sodium fluoride in rubidium fluoride: 


Hr - He73,15° K = -72.9632 + 206.9142 x 10 °T - 
16.4291 x 10° °T* 4 4.8263 x 10*°T™? 


(solid, 374.7-900° K) 


Hr - Ho7zs,15°K = -14.7862 + 1.6480 x 10°°T + 
5.8830 x 10°°T* 


(liquid, 982.7-1197.0° K) 


0.708 mol fraction sodium fluoride in rubidium fluoride: 


Hr - He73.15° K = -93.5689 + 257.6280 x 10°“T - 
18.5964 x 10°°T? + 6.7151 x 10°*°*T™* 


(solid, 369.6-906.4° K) 


Hr - Hezs.18° K = -379.680 + 7.3880 x 10°'T - 
14,4333 x 10°°T? 


(intermediate, 961.0-1097.1° K) 


Hr - He7s,15° K = -365,013 + 9.2863 x 10°'T - 
3.0323 x 10°* T* 
(liquid, 1131,0-1197.2° K) 


0.898 mol fraction sodium fluoride in rubidium fluoride: 


Hr - Hazs.is° K = -46.9255 + 169.1324 x 10°°T + 
71.3249 x 10° T? - 1.2557 x 10*°T™ 


(solid, 374,4-909.2° K) 


Hy - Hers.is® K = -162.859 + 35.9748 x 10°°T + 
2.1574 x 10°° T? 


(intermediate, 957.7-1098,2° K) 


Heat capacity equations were obtained by taking deriva- 
tives of the heat content equations with respect to the tem- 
perature, 

Partial molar heat contents and partial molar heat ca- 
pacities at even 100-degree intervals were calculated by 
the method of intercepts, 
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ECONOMICS, GENERAL 


DEVELOPMENT AND CRITICAL ANALYSIS OF THE 
FOOD PROGRAM OF THE ARMED FORCES 
OF THE UNITED STATES 


(L. C. Card No. Mic 60-309) 
Daniel Basile, Ph.D. 
Cornell University, 1959 


The purpose of this study was to describe briefly the 


development of the feeding of the armed forces of the United 
States and to bring together a detailed description and anal- 


ysis of the military food program which grew out of World 
War II. The military food program includes all of the 
planning, research, procurement, distribution, preparation 
and service of food for military purposes as well as the 
handling of food service equipment and facilities. Of equal 
or perhaps greater importance, it includes the recruit- 
ment, training and employment of personnel. 

Although the Army food program is discussed in detail, 
the programs of the Airforce, Navy and Marines have also 
been analyzed when differences between these services 
and the Army food program have been deemed important. — 

The feeding of personnel in the Army and Airforce is 
based upon an Annual Food Plan comprising a list of au- 
thorized subsistence items. This list describes each item, 
prescribing the amount that is issued for feeding 100 in- 
dividuals, and the frequence of issue per month for the 
year. Meal compositions, recipes and instructions neces- 
sary to prepare the food are published monthly in the Army 
and Airforce Master Menu which is based upon the ration 
factor of this plan. 

The Army adheres to the master menu except for minor 
changes authorized the local installation commanders. The 
Airforce permits greater flexibility of the master menu at 
installation level. 

The Navy and Marine Corps each publish a 30-day menu 
for each of the four quarters of a given year. This is used 
as a guide for the installations menu boards. The Navy 
and Marine Corps estimate overall subsistence require- 
ments based upon previous experience. The Army com- 
putes subsistence requirements for the Army and Airforce 
based upon the ration factors of the Annual Food Plan. 
These differences in procedure work reasonably well dur- 
ing peace time, but may lead to difficulties in the event of 
mobilization. All military forces should be under the same 
ration factors. 

Centralized procurement, storage, and distribution of 
subsistence on a wholesale basis is performed by the Mili- 
tary Subsistence Supply Agency under the staff supervision 
of the Quartermaster General of the Army, the staff of- 
ficer for the Secretary of the Army who has been desig- 
nated the Single Manager for Subsistence by the Depart- 
ment of Defense which is responsible for unification of the 
armed services under the National Security Act of 1947. 
The Agency has been successful in reducing inventories, 
storage requirements, transportation costs and competi- 
tive purchasing between government agencies. 
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The Quartermaster General monitors the food program 
for the Army, provides food service training for the other 
services, and with minor exceptions performs the research 
and development of subsistence and food service equip- 
ment for the military. 

The military services have a well established food 
service career program. The food career is divided into 
various job classifications based on progressing difficulty 
and responsibility. 

Formal training in food courses is considered neces- 
sary for efficient feeding of military personnel. It more 
than pays for itself by making food more acceptable, in- 
curring less waste, having fewer accidents and raising 
standards of health and morale. 

The rapidly changing concepts of warfare and new de- 
velopments in the food industry make it imperative that 
the armed forces be ready to feed its personnel under any 
circumstances. New rations and food items are steadily 
being introduced for military purposes as a result of an 
aggressive research program on foods peculiar to mili- 
tary feeding. 

The military food program provides approximately 
$5,000,000 worth of food every day, and is world-wide in 
scope. It must be efficient, flexible and reasonable in cost. 

Microfilm $3.65; Xerox $12.40. 284 pages. 


ECONOMIC CRITERIA AND THE USE OF LAND IN 
SUBSIDIZED URBAN REDEVELOPMENT AREAS 


(L. C. Card No. Mic 59-3140) 


Max Robert Bloom, Ph.D. 
The American University, 1959 


The purpose of this study is to evaluate the concept of 
highest and best use as a criterion for public policy. This 
concept is the traditional measure of optimum land utiliza- 
tion. The revenue maximization concept, however, has 
been criticized as a criterion for urban land allocation. 

To what extent does this criterion provide a sufficient 
guide for the allocation of land in subsidized redevelop- 
ment areas? 

Metropolitan areas are confronted with major welfare 
problems associated with land misuse, blight and ineffi- 
ciency. Anticipated population growth will accentuate these 
problems. Urban redevelopment, an extension of public 
authority over the private land market, may contribute to 
welfare by the clearance of blighted areas and by facilitat- 
ing the orderly reuse of cleared land. 

Although public purpose is established by the negative 
objective of slum clearance, positive criteria are essential 
since economic requirements for land reuse are largely 
independent, and limited public resources are aconstraint. 
Despite widespread redevelopment commitments, there is 
evidence of unsystematic selection of goals and a paucity 
of standards and criteria for project formulation, evalua- 
tion and choice. 
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Following a preliminary statement of the competitive 
framework of resource allocation and land markets, the 
criterion of highest and best use is examined. An apparent 
ambiguity between revenue maximization for land and the 
competitive solution leads to reconsideration of the role 

of rent. Highest and best use does not yield consistently 
optimum results because of deviations from optimum con- 
ditions. The concept is not rejected, however, since the 
market mechanism is essential for efficient resource allo- 
cation. 

The complex planning and economic problems in re- 
development reveal the need for comprehensive planning 
as well as integration of redevelopment with larger area 
analysis. The delineation of redevelopment projects bears 
no necessary relation to efficient project size; since bene- 
fits and costs vary with scale, a more positive approach 
is required. 

Land pricing policy involves issues of social goals, 
municipal fiscal capacity, inducements to entrepreneurs 
and disposition of economic rent. Redevelopment areas 
present unique methodological appraisal problems which 
emerge from qualitative differences, timing and complexi- 
ties in measurement. These issues and problems are con- 
sidered. 

Because land utilization is related to complex welfare 
elements, there is need for a more inclusive measurement 
and conceptual framework to reflect public as well as pri- 
vate benefits and costs. Alternative approaches are ex- 
plored. Fiscal productivity, the community analogue of 
the concept of highest and best use, is rejected as inade- 
quate. The optimum concept illustrates hazards of a single 
criterion; a range is preferable to an absolute size. 

The benefit-cost approach offers a more inclusive con- 
ceptual framework for project formulation, comparison 
and selection. Its emphasis on alternative-use criteria - 
provides a desirable constraint. However, benefit-cost 
analysis is handicapped by some unresolved conceptual 
and measurement problems and is limited as a measure 
of intangible and secondary aspects of public resource 
programs. 

Since redevelopment programs involve complex public 
and private objectives, an efficiency criterion is insufficient 
as the basis for choice among means or for evaluating com- 
munity objectives. Both a system of measurement and a 
set of preference criteria are required for analysis of 
projects and to bridge the gap between project evaluation 
and the hierarchy of goals. Despite qualifications, the 
more inclusive benefit-cost approach may assist the proc- 
ess of social choice in redevelopment to a,greater degree 
than the concept of highest and best use. The dearth of 
investigation into standards and criteria for urban rede- 
velopment should be superseded by systematic inquiry to 
provide a more comprehensive framework of social goals, 
analytical methods and techniques for evaluation and choice. 
Microfilm $4.60; Xerox $15.40. 357 pages. 








SOME SIGNIFICANT FACTORS AFFECTING THE 
GROWTH AND DEVELOPMENT OF THE ARID 
REGION OF THE SOUTHWESTERN 
UNITED STATES TO 1950 


(L. C. Card No. Mic 59-6542) 


Theodore Borek, Ph.D. 
University of Pittsburgh, 1959 


Adviser: J. P. Watson 


The Arid Region as defined in this study consists of 
the present states of Arizona, Nevada, and Utah, five coun- 
ties in southeastern California, and the metropolitan areas 
of Alburquerque, New Mexico, and El Paso, Texas. The 
singular characteristics that qualifies these political 
entities to be included in the Arid Region of the Southwest 
is the fact that significant areas within their boundaries 
have an average annual precipitation of less than teninches. 
United States Bureau of the Census reports indicate that 
since 1850 there has been a greater proportional growth 
in population in the West, of which the Arid Region is a 
part, than in other regions of the United States. 

This study presents some of the significant factors that 
have helped and factors that have hindered the growth of 
the Arid Region. A number of factors which were signifi- 
cant to the aborigines continued to be significant to the 
white settlers. The deficiency of water, the intense sum- 
mer heat in the valleys, the rugged mountains, and the 
canyons were the obstacles in this new environment that 
remained unchanged. The Spanish, and later the Anglo- 
Americans, were accustomed to very different circum- 
stances and had to modify their methods to meet their 
needs in this new region. In addition, the new settlers 
were confronted with the problems created by the presence 
of warlike Indians. 

If the Anglo-American settlers had been left to their 
own devices, the region probably would not have developed 
to the extent that it has to date. Even the Mormons, who 
were attempting to establish a self-sufficient and isolated 
society in a land “coveted by no others,” survived the hard- 
ships of their early endeavors largely as they capitalized 
on the misfortunes of the Argonauts. As interest in the 
Pacific coast area mounted and overland transportation 
routes were developed through the Arid Region, this region 
profited indirectly. 

Recent technological advances have stimulated growth 
and development of the Arid Region and have made it a 
more significant economic component of the United States. 
As military needs of the last two decades have helped to 
accelerate the innovations made possible by atomic energy, 
electronics, and air transportation, the Arid Region has 
received the necessary stimuli for its recent growth and 
development. Agriculture is continuing to expand although 
not so rapidly as the nonagricultural industries. Employ- 
ment in mining has decreased. All other industries have 
contributed to the increasing employment; trade and serv- 
ices continue to employ the largest percentage of the labor 
force. 

The development of the Arid Region has been enhanced 
as the technological progress of the last century has pro- 
vided aids to the people of the region to cope with the con- 
ditions found there. On the other hand, development has 
occurred in the region as the resources of the area have 
been utilized to provide materials to help supply the national 
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and international markets with some of the needs created 
by modern technology. In both ways the Arid Region has 
profited by the innovations which have been made possible 
by technology. The outlook, of course, involves major 
questions on the availability of more water, on mineral 
discoveries, on effects of advancing technology, and on 
changing governmental policies. 

Microfilm $2.75; Xerox $9.70. 212 pages. 


PREPACKAGING—A MARKETING INNOVATION—OF 
FRESH FRUITS AND VEGETABLES WITH SPECIAL 
REFERENCE TO THE OHIO APPLE INDUSTRY. 


(L. C. Card No. Mic 60-94) 


Glen Hugh Mitchell, Ph.D. 
The Ohio State University, 1954 


One of the innovations now going on in our society is 
the prepackaging of fresh fruits and vegetables. The dis- 
sertation deals with the following areas of fresh fruit and 
vegetable prepackaging: (1) history, (2) economics, (3) point 
of prepackaging, (4) chain store produce merchandiser’s 
experiences and attitudes, and (5) the relationship of pre- 
packaging to the Ohio apple industry. 

Prepackaging is important as a medium for waste re- 
duction and increased efficiency in produce marketing, and 
also for increased consumption through a differentiated 
product. Adoption of prepackaging could possibly result in 
maximizing consumer satisfaction per monetary unit ex- 
pended and in aiding producers resources more efficiently 
to produce consumer-desired goods and services. 

Packaging tends to follow the status of marketing. In 
subsistence economies, packaging was designed mainly for 
storage and transportation. Today, packaging has many 
purposes, including sales appeal and unitizing. Prepack- 
aging dates back to the Egyptians in the tenth century. 
However, it has had its largest growth in the twentieth 
century. Prepackaging has had a slow growth but has been 
aided by such various innovations as refrigeration, cello- 
phane and other films, self-service retailing, high-speed 
wrapping machines, and mechanization in the entire produce 
industry. 

Apples and potatoes were prepackaged as far back as 
1910. Perhaps items were prepackaged before these but 
no record of them has been found. (To the writer’s knowl- 
edge, there has been no history of prepackaging of fresh 
fruits and vegetables written except C. W. Hauck’s three 
page account in 1948.) 

Blueberries, oranges, mushrooms, onions, and salad 
mix were prepackaged in the ’twenties. Practically all 
items were prepackaged at one time or another during the 
1930’s. Generally, results were not too encouraging. Po- 
tatoes, apples, onions, salad mix, spinach, citrus, cran- 
berries, walnuts, tomatoes, and blueberries were the most 
promising products for prepackaging. 

Most early attempts in prepackaging were discouraging 
owing to poor materials, trade apathy, lack of refrigera- 
tion, high costs, counter type of retail stores, and con- 
sumer resistance. 

World War II brought new emphasis to packaging and 
its importance. Aided by change in practically all areas, 
including technological developments, increased consumer 





income, and desire by consumers for additional services, 
prepackaging of fresh fruits and vegetables had its biggest 
growth in the postwar years. 

Self-service retailing, particularly in food marketing, 
has progressed considerably. Practically 79 per cent of 
the food sold in the United States in 1953 was sold through 
self-service stores. Prepackaging is an extension of self- 
service. Self-service retailing is akin to mechanization 
in production. Besides probably selling more per cus- 
tomer, it entails increased labor efficiency, maximizes 
use of floor space, lowers labor costs, increases turnover 
of stock, and turns over capital, goods, and space in a 
shorter time than conventional retailing. This similarity 
of marketing to production is typical rather than atypical. 
Although often divided into different theories, marketing 
and production are not mutually exclusive. 

Prepackaging is an innovation. Innovations are typical 
of the dynamic American economy. As the economy has 
enlarged, added emphasis has been placed on the better 
satisfaction of the consumer’s wants. Demand today plays 
a stronger role in our economy than in a subsistence econ- 
omy where demand is practically a given, as by Say’s Law. 
Innovation in marketing through adding to the product utility 
and overcoming consumer resistance is a strong motivat- 
ing factor in today’s economy. 

Resistance to innovation is found throughout the fresh 
fruits and vegetable trade channels. This is caused not 
only by technical difficulties, fear of consumer reactions, 
and the human tendency to resist change, but also by the 
trade channel’s inability to take advantage of the innovation 
and the hesitancy in the changing of relationships, margins, 
and duties in the industry. 

Difficulties in adapting the innovation—prepackaging 
fresh fruits and vegetables—are further compounded by 
the difficulties in prepackaging perishables. These diffi- 
culties would the perishability of fresh fruits and vegeta- 
bles, refrigeration needed, distance transported, and the 
channels of distribution. 

An additional complication is the relative inflexibility 
of marketing margins, particularly at the retail level. The 
ability to pass on costs is limited by custom, competition, 
knowledge, and the unequal bargaining power of the par- 
ticipating parties. Imperfect imputation of costs make it 
difficult for the parties concerned to know what to pay or 
charge for services added. Conversely, the result of 
prepackaging as it affects costs or the demand curve is 
not known. 

An innovation—although commonly thought of as lower- 
ing the cost curve—may be adopted if the revenue curve is 
raised sufficiently to cover any increase in costs. Any 
added item or service, to continue for the long run, must 
prove in the market place that its marginal revenue ex- 
ceeds or equals its marginal cost. 

A check list of advantages and disadvantages was drawn 
up for prepackaging and for point of prepackaging. 

A survey was made of the produce merchandisers of 
the 20 leading food chains. Returns were received from 
17 of the 20 contacted. These 17 chains did an approximate 
eight-billion dollar business in 1951 or roughly one-fourth 
of the 1951 food sales. 

These produce merchandisers gave their experiences 
and attitudes toward advantages and disadvantages of pre- 
packaging, what percentage of 16 produce items were pre- 
packaged and at what level, how many of these items 
would be prepackaged in the future, where they would be 
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prepackaged, how long they had been prepackaging, pricing, 
research needed, time required to change customers from 
bulk to prepackaged produce, and their experience with 
apples. 

The produce merchandisers indicated that practically 
all items will be prepackaged in a larger percentage of the 
total fresh crop marketed. Apples, potatoes, dry onions, 
carrots, tomatoes, oranges, lettuce, spinach, celery, and 
mushrooms will be prepackaged in large quantities. Many 
highly perishable items, such as grapes, sweet corn, cher- 
ries, peaches, and green onions, will increase. Their pre- 
packaging in large amounts will probably be delayed until 
changes of an innovational type or a change in the industry 
permits. 

The point of prepackaging is still in a state of flux. This 
question will be decided by individual commodities on their 
own specific characteristics. There appears to be a tend- 
ency toward prepackaging at the grower-shipper level and 
the retail market level, according to the produce mer- 
chandisers. 

Prepackaging fresh fruits and vegetables is still ina 
state of transition, and much variation remains within its 
boundaries. 

Part II of the dissertation deals with prepackaging and 
its possible effect on a declining product, apples, and a 
declining production area of apples, Ohio. Results of a 
three year study on farm prepackaged apples and their 
marketing by the Ohio Agricultural Experiment Station are 
included. 

Some of the findings are: (1) an experimental method 
for retail stores eliminates as much as possible effects of 
variables, (2) prepackaging apples and placing them in a 
variety of bag sizes increases sales, (3) prepackaging 
apples increases both gross and net returns to growers 
by moving more apples in the same or shorter time, by 
raising the price received, particularly for 2+inch apples, 
and by tending to stabilize price, (4) prepackaged apples 
are bought in larger amounts than bulk apples, (5) pre- 
packaging helps Ohio apples compete more effectively with 
western apples, and (6) it reduces waste. 

Microfilm $3.00; Xerox $10.20. 230 pages. 
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The Ohio State University, 1953 


Introduction 


It was while surveying the post-war literature on the 
use of the “gross national product” approach for predicting 
future levels of business activity that the writer first came 
face to face with the problem of constructing aggregative 
mathematical business-cycle models that purportedly 
contained within their equation system the essential eco- 
nomic relationships prevailing in closed capitalistic 
economies. 








Failure of the existing models to materially increase 
the ability of economists to either predict the actual course 
of business activity or estimate with reasonable accuracy 
the level of national output (or income) consequent upon the 
adoption of specific fiscal policies by the central govern- 
ment prompted the writer to exhaustively study the existing 
business-cycle literature with the intention of compiling a 
list of potentially fruitful ideas found therein. These ideas 
he hoped to combine, by means of some unifying principle 
his experience might suggest, into an improved mathe- 
matical business-cycle model which would give promise of 
greater explanatory power than any published to date and 
which might eventually be developed into an econometric 
model. 

Examination of the literature revealed that the models 
published by Frisch,’ Kalecki,” Samuelson,* Klein,‘ 

C. Clark,” Tinbergen,’ Hicks’ and Goodwin® deserved 
most careful study. The principal product of this inten- 
sive investigation is the list of pertinent observations 
offered below. 

While the views expressed by the aforementioned model 
builders played a prominent part in the selection of the 
eleven statements covering the workings of the kind of 
economy postulated, it should be made clear that the 
writer’s specific selection of items was also influenced 
by (1) the results of several brief statistical investiga- 
tions he undertook to throw light upon certain controver- 
sial issues and (2) by his own predilections, the latter 
being shaped, no doubt, by a fairly close observation of 
economic affairs for about twenty years. 


A List of Pertinent Propositions 
Anent a Closed Capitalistic Economy 


The list of propositions mentioned, with the names of 
the principal advocates in parentheses, is as follows: 


1. Real net investment simultaneously contributes to 
national income and adds to capital stock. (Kalecki, 
Gordon. ) 


2. The current level of investment expenditures and 
the current rate of investment decisions are not to 
be confused. (Frisch.) 


3. The lag period between investment decisions and 
investment expenditures is about one-half the aver- 
age construction (gestation) period for capital goods. 
(Kalecki.) 


4. Secular and cyclical movements of national output 
should be treated conjointly. (Harrod, Domar.) 


5. The acceleration principle is a weaker connecting 
link between net investment and changes in output 
levels than earlier writers believed. (Tinbergen, 
Smith.) 


6. If the accelerator is to be accepted it should be in 
- nonlinear, rather than linear form. (Goodwin, 
Hicks.) 


7. Total investment can, for theoretical purposes, be 
divided into induced and autonomous investment. 
(Hicks and Goodwin.) 


8. In a growing society autonomous investment can be 
assumed to have approximately constant growth 
rate with occasional “bursts” of extra investment 
activity. (Hicks.) 
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. Graphic methods are available for the solving of 
stubborn nonlinear differential equations of a type 
encountered when a nonlinear accelerator is em- 
ployed. (Goodwin. ) 


- A general or sectional ceiling to total national 
output may impede the further advance of industrial 
activity at boom levels in the short run. (Hicks.) 


. Empirical evidence does not support the widely-held 
notion that consumption expenditures lag behind 
income payments significantly. (Metzler; Smith.) 
No fully reliable consumption function exists cur- 
rently. (T. E. Davis.) 


“Growth Economics” 


To the eleven thought-provoking findings listed above, 
one should add the theories of Domar® and Harrod’® with 
respect to the dual character of investment. Briefly, if 
Y(t) and I(t) are re total output and net investment respec- 
tively, then on the basis of Keynes’ instantaneous multi- 
plier--with the marginal propensity to save equal to 
a--increments of Y(t) and I(t) are related by the equation 
AY(t) = 1AI(t). Furthermore, if the output capacity of an 

a 
additional dollar of capital equipment is s dollars of out- 
put, A(t+ 1)s is, ceteris paribus, the increased capacity of 
the economy to produce. If output and capacity are to grow 
pari passu, it must follow that A Y(t) = (t+ 1)s, so that 


(1) AI(t)/It+1) = as. 
Integration of (1) leads to 
(2) I(t) = b[1+a8/(1- as)]*. 


Hence, to avoid undue accumulation of capital equipment, 
it is necessary for investment to increase at the constant 


rate of as/(1- as). 








Historical Course of Output 
in the United States 


Long charts of American business activity reveal 
(1) the secular growth of total output has been approxi- 
mately at a constant rate and (2) the actual level of out- 
put has fluctuated about this trend in a cyclical (though not 
periodic) manner to create the major (or Juglar) invest- 
ment cycles of 9 to 11 years in duration. 

Many writers have found that the annual rate of growth 
in the production of goods and services in the United States 
has been close to 0.03. Domar has estimated that 
as[=as/(1- as)] has averaged 0.035 for the period 
1879-1938. Can one not postulate then that, aside from 
cyclical “aberrations,” the rate of growth of output of 
goods and services in this country has been roughly that 
which Eq. (2) shows us to be the rate (for both investment 
and output) that assures no undue accumulation of capital? 
Moreover, cannot the Juglar cycle be regarded as the 
consequence of the self-defeating reaction on the part of 
entrepreneurs to adjust to any disparate growth in the 
level of output and capacity resulting from “bursts” of 
autonomous investment? The writer believes a mathe- 
matical business-cycle model can be based upon the 
foregoing remarks. 


The Writer’s Mathematical Business-Cycle Model 


Let s be the average use-intensity of existing capital 
at time t. Then we have sK(t) = Y(t), by definition. Let 


5 be the average use-intensity that would be satisfactory 
to entrepreneurs at large under existing conditions (the 


state of the arts, traditional practices, etc.). Then one 
may write S2(t) = Y(t), where A(t) is the desired level 
of capital stock at time t. If current production capacity 
and the level of Y(t) are in harmony, it follows that Z(t) = 
K(t) and s = 8. The writer assumes this condition to — 
exist at the start of the Juglar cycle (see Figs. 1 and 2, 
point A). 

It will be assumed that the aggregate net national 


expenditures can be written as 
(3) Y(t) = C(t) + A(t) + J(t) + e'(t) 


where C(t) = consumption expenditures, A(t) = autono- 
mous investment expenditures (net), J(t) = induced 
investment expenditures (net); and ¢'(t) is a random 
variable indicating the presence of miscellaneous minor 
expenditure items not accounted for by a A(t), and 
J(t). It will be assumed that E[e'(t)] = 0. We examine 


each type of expenditure in turn. 
On the basis of his studies the writer can suggest no 


better behavior equation for C(t) than 
(4) C(t) = (1- @)¥(t) + B. 


This suggests little or no lag of consumption behind in- 


come. 
For A(t) the writer proposes the behavior equation 


eS oy a 
(5) A(t) = Ao [1+ @ 8/(1-@5)]- 
as most nearly consistent with American experience. 


Like Hicks, the writer will introduce additional “bursts” 
of autonomous investment not covered by Eq. (5). 

Induced investment, the writer holds, is not a function 
of income-level changes, but rather a lagged function of 
the difference between desired capital &(t) and actual 
capital K(t). It is suggested that the behavior equation 
for induced investment be 


(6) J(t) = I[( Z-K)(t-9)]. 














FIG. 1. Complete Cyclical Movement of 
Actual and Desired Capital. 
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FIG. 2. Course of Induced Investment J(t) 
Over One Complete Cycle 


Now if our economy can advance at a steady rate of 
a 8/(1- as) and if, initially, K(t) = &(t), then there will 
be no discordant accumulation of. capital and no need for 
induced investment. This is the basic situation to keep in 
mind. 

Without the presence of induced investment the incre- 
ment of total investment from period t to (t+1) is A A(t). 
With equilibrium conditions prevailing it would follow _ 
from (1) that 1 A(t) = A(t+1)5. Assume now some sort 

a 
of Schumpeterian innovation or Hicksian “burst” of invest- 
ment not accounted for by Eq. (5). Call the extra invest- 
ment A(t). This extra investment leads one to the 
examination of the relation between 1[ A A(t) + 6 A(t)] 
a 
and [A(t+1) + 6A(t)]S. If Domar’s value of 0.035 for 
@5 is accepted, it can be shown that the extra “burst” of 
autonomous investment, 16 A(t) > 6 A(t)s, has increased 
a 
output by more than the extra investment has succeeded 
in increasing capacity to produce! This can only mean 
that B(t+ 1) > K(t+1), for current capital use-intensity, 
S>S, exceeds average or secular use-intensity. 

We can now write [ A A(t) + 5 A(t)] /[A(t+ 1) + 
5 A(t)]> @5, the proportionate rate of increase of total 
investment exceeds the equilibrium rate. By rearranging 
the inequality to read 1[ A A(t) + 5 A(t)] >[A(t+1) + 


a 
5A(t)]S, it is possible to conclude, that when the 
proportionate rate of increase of total investment exceeds 
@8, total output expands faster than total capacity! Hence 
a gap will form between a(t t) and K(t) and widen as long 
as the inequality persists. 


The Cycle in Detail 


At A, in either figure, the economy is in moving equi- 
librium; hence Z(t) = K(t) and the rate of capital ac- 
cumulation is @8/(1- @8). All investment is autonomous 
(the result of discoveries, new inventions, population 
growth, etc.). Introduce a “burst” of autonomous invest- 
ment at A (either figure). This means that in the next 
period (Z- K) (subscripts omitted for convenience) exceeds 
zero; 0/2 time units later, induced investment expendi- 
tures appear. The writer has conjectured a plausible 





functional relation between induced investment and the 
difference between desired and actual capital levels, 6/2 
time units before, in Fig. 2. 2 

With the proportionate rate of increase of total invest- 
ment now exceeding @ 5/(1- as), the gap between Z(t) and 
K(t) must widen. Eventually, however, a Hicksian “sec- 
tional” ceiling will reduce this rate until it falls below the 
critical value as/(1-a@s). (The unbarred, higher values 
of a and s in the boom are now used.) The gap between 
Z(t) and K(t) begins to close, the point D is passed, and 
with decreasing J(t), Y(t) recedes, for the increase in 
A(t) cannot compensate. Boom psychology makes J(t) take 
the path DEFG in Fig. 2 rather than DCBA. 

While I(t)>0, K(t) increases, the gap (4-K) narrows, 
becoming zero at F and turning negative thereafter. 
Finally at some point H total net investment becomes 
zero and K(t) stops growing. Owing to lag, J(t) continues 
its decline and so Z(t) becomes ever smaller. Finally, 
the physical minimum to J(t), -J(t)*, is reached. 

But A(t) continues being positive, although at a cycli- 
cally low rate of advance; hence Y(t) and &(t) are halted 
in their decline. But I(t)<0; K(t) i is slowly reduced, the 
representative point moves slowly towards M from L. 

When M, say, is passed, both induced and autonomous 
investment are on the increase. Should A I(t)/I(t+ 1) 


exceed the cyclically low value of [as/(1- as)], |(-K)| 


will decrease to zero. With pessimism prevailing at this 
stage of the cycle, it may take a sizable positive value for 
(4-K) before induced investment sets in. Hence our 
representative point will move from M to N and not to A. 

At N, say, J(t) = 0; I(t) = A(t); the latter is now 
advancing at its secular rate of a3s/(1- @5). 

But the economy cannot remain in moving equilibrium, 
for at this stage total investment has been advancing ata 
rate greater than @S/(1- @S) from M to N, say, since 
J(t) has been rising from -J(t)* to 0. Consequently, out- 
put at N (Fig. 2) is rising faster than productive capacity. 
The economy is doubly ready for another investment 
“spree,” for at N, A(t) K(t) and a backlog of innovations 
are awaiting exploitation. — 


Mathematical Restatement of Model 
By noting that (2-K)(t- 9) = Z(t- 8) — K(t- Q) and that 


B(t-8) = Y(t- 9), while K(t- 8) = K, + pa 1), it is 


s 


opcaitie, by seseoving to Eqs. (3) to (6), ie write as the 
mathematical expression of the writer’s model 


— t-9/2 
(1) y= B+ wLAVe-D - 5" 10-Ko) 
a a s 2 


t 
+ Ao[1+as/(1-as)]~ + e(t), 
e 
where the a and s have not been barred to stress the 


cyclically variable character of the coefficients. 
Microfilm $7.50; Xerox $26.80. 592 pages. 
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AN ANALYSIS OF SOME RECENT MERGER 
CASES IN THE STEEL INDUSTRY 


(L. C. Card No. Mic 59-6559) 


Harold Herman Wein, Ph.D. 
University of Pittsburgh, 1959 


The thesis is concerned with the economic problems 
raised by the acquisition of the Geneva Steel plant by the 
United States Steel Corporation in 1946; the acquisition of 
the Consolidated Steel Corporation by the United States 
Steel Corporation in 1947, and the proposed merger of the 
Bethlehem and Youngstown Steel Corporation in 1955. The 
Consolidated acquisition was challenged by the United States, 
in U.S. v. Columbia Steel 347 U.S.495. The Bethliehem- 
Youngstown merger was also challenged by the United 
States, and the decision of the District Court in that case, 
in 1958, was not appealed. 

The analysis of the Geneva acquisition includes a dis- 
cussion of the legal, political, and economic aspects sur- 
rounding the sale of this property to the United States Gov- 
ernment. It discusses the competitive relations of United 
States Steel, Bethlehem and local steel producers, the 
effect of basing point prices on the growth of the Far West- 
ern steel industry, and the theory underlying the opposition 





of the Anti-Trust Division of the United States Department 
of Justice to the sale of this plant to United States Steel. 
It evaluates this theory on the basis of post-war develop- 
ments in the Far Western steel industry. 

The record of the Columbia Case is analyzed and the 
thesis concludes that the Court made errors of fact and 
evaluation of fact on the basis of the record in the case. 
These factual errors were made on each of the Govern- 
ment’s charges. Had they not been made, the thesis con- 
cludes that the Court would have held for the United States. 

The record of the Bethlehem- Youngstown case is ex- 
amined in detail as is the opinion of the District Court. : 
The thesis discusses the concepts of line of commerce, 
and regional market as put forward by the parties to the 
case, and the nature of competition in the steel industry. 

The latter half of the thesis is a more general exami- 
nation of issues raised by the amendment to Section 7 of 
the Clayton Act. The concepts of “substantial competition” 
and its measurement, “incipient tendency to monopoly,” 
and “cumulative process” are subjected to logical analysis. 
Theories of mergers are discussed and the author offers 
an hypothesis for the occurrence of mergers in the steel 
industry. In connection with this analysis, the problem of 
economies of scale in the steel industry is analyzed, and 
some current views are examined. 

The possible economic consequences of the proposed 
Bethlehem- Youngstown merger are treated and the views 
of economists for these corporations examined. The topics 
discussed in this part of the report concern the issue of 
price policy and steel supply, the view that steel shortage 
is a result of monopolistic pricing, the issue of price lead- 
ership, and the concept of dominance in the steel industry. 

Microfilm $5.40; Xerox $19.15. 422 pages. 
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OPTIMUM COMBINATIONS OF CROPS AND 
COMMERCIAL FERTILIZER ON PALOUSE 
WHEAT-PEA FARMS 


(L. C. Card No. Mic 60-145) 


Roland Chant Bevan, Ph.D. 
University of Illinois, 1959 


An important problem in the Palouse wheat-pea area of 
Washington and Idaho is the determination of the optimum 
combinations of crops and commercial fertilizer. The 
hypothesis to be tested in this study was that farm income 
in the Palouse area can be increased by a better combina- 
tion of crops and commercial fertilizer. To test this hy- 
pothesis, different combinations of crops and commercial 
fertilizer were compared for typical Palouse wheat-pea 
farms. The objective was to determine the most profitable 
combinations for typical Palouse situations. 

Fertilizer trials were conducted to determine if sulphur, 
phosphorus or potassium limit the response to nitrogen in 
the area, especially at the higher levels of nitrogen use. 
The 1956 trials showed a very significant response to 
sulphur added to the nitrogen and a less significant re- 
sponse to phosphorus. These responses were largely at 
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the higher levels of nitrogen application, where few experi- 
ments have been conducted in the past. The 1957 trials 

did not corroborate these findings. Agronomists concluded 
that weather and soil conditions in the first year resulted 
in an abnormal response to the fertilizer elements. With 
present knowledge, it was concluded that nitrogen is the 
only element that needs to be added on Palouse farms. 

Crop and fertilizer combinations compared included ten 
rotations with legumes comprising from none to 40 percent 
of the cropland, and five rates of nitrogen with increases 
in 50-pound increments from none to 200 pounds. Nitrogen 
sources considered were (1) commercial nitrogen, (2) ni- 
trogen in legumes and (3) nitrogen released by clean culti- 
vation practices. Assumed future prices of crops were: 
wheat, $1.50 per bushel; barley, $28.00 per ton; dry field 
peas, $3.50 per hundredweight; and alfalfa hay, $16.00 per 
ton. Costs of production were based on recent farm man- 
agement information for the area, to which 1958 prices 
have been applied. Farm budgets were prepared to com- 
pare the net returns per 100 acreas of cropland. 

The optimum level of nitrogen was found to be from 
100 to 125 pounds per acre for wheat and from 70 to 85 
pounds for barley. The intensive grain rotations were 
consistently highest in return. As the percent of land in 
legumes increased, returns decreased. When the wheat 
price is lowered to 50 cents per bushel, with other prices 
constant, the intensive grain rotations remain the most 
profitable, although a lower level of fertilizer use is 
optimum. 

The first calculations assumed no limit on the acreage 
that could be planted to wheat. When the wheat acreage 
was limited to 30 percent of the cropland--the approximate 
amount allowed under the present government agricultural 
program--the ranking of the rotations was changed slightly, 
but the intensive grain rotations remained the most prof- 
itable. 

The returns for a typical Palouse unit of 500 acres 
were calculated. For this unit, with wheat at $1.50 per 
bushel and wheat acreage limited to 30 percent of the crop- 
land, the returns from the optimum budget in each rotation 
ranged from $4,813 to $9,798. The value of the operator’s 
labor and the use of his capital was estimated to be $10,300. 
None of the rotations returned as much as this to the 
operator. 

Extension workers and individual farmers may use the 
same technique that is used in this study to calculate dif- 
ferences in return for crop and fertilizer combinations for 
a specific farm. They may use the yields, costs and prices 
that will apply to the individual situation. 

Microfilm $2.50; Xerox $8.00. 175 pages. 


AN ECONOMIC ANALYSIS OF LOCAL 
FERTILIZER MIXING PLANT OPERATION 
AND LOCATION IN ILLINOIS 


(L. C. Card No. Mic 60-148) 


Billy Joe Bond, Ph.D. 
University of Illinois, 1959 


The number of bulk-blending plants in Illinois increased 
from four in 1947 to 92 in 1957. In 1956, these plants han- 
dled 26 per cent of the fertilizer materials consumed in 
Illinois, of which 68 per cent was blended. 








This study had as objectives to make a determination 
of factors affecting optimum blending plant locations and 
to make a comprehensive analysis of the production costs 
associated with fertilizer bulk-blending. 

A description and detailed layout of the plant facilities 
were obtained for eight sample plants. The time study 
technique was used in collecting and analyzing data from 
these plants. Transportation costs were considered in 
studying the location of the bulk-blending plants, while 
production costs furnished a framework for studying dif- 
ferences in costs and efficiency among various bulk-blend- 
ing plants. Economic activity within the blending processes 
was defined as consisting of seven stages or operations; 
three major transportation links and four types of general 
operations. These operations represented all segments 
of the internal plant process, but did not cover fertilizer 
material procurement, selling, or transporting of the 
blended product to the farms. 

Operators of bulk-blending plants were able to both 
increase seasonal volume and decrease transportation 
costs of distributing the blended product by locating in 
high fertilizer consuming areas. The total freight charges 
for fertilizer materials had little effect on the locations 
of bulk-blending plants. 

The bulk-blending plants were classified as horizontal 
flow, vertical flow, or combined flow depending on the 
primary direction of materials flow in the blending proc- 
ess. The total investment of the eight sample plants varied 
from $16,386 to $102,678. Annual fixed costs varied in the 
sample plants from $6,415 to $20,106. Variable costs, 
including the cost of supplemental labor, varied from 
$38.29 to $38.75 per equivalent ton of plant output. 

When each operation in the blending process was per- 
formed consecutively, it took from 4.27 to 11.82 minutes 
to blend one ton of 10-10-10 equivalent, and the potential 
outputs of the selected plants varied from 38 to 96 tons 
per day. The average increase in plant output resulting 
from simultaneous performance of operations was 29 tons. 
The average increase in plant output resulting from an 
additional man working in the plants was 37 tons. Under 
continuous operating conditions and with two men working 
in the plants, total plant outputs varied from 87 to 195 
tons per day. 

With no seasonal limitations and with one man working 
in the plants, the horizontal flow plant type had the lowest 
average total costs of blending up to volumes of 24,000 
tons, the combined flow type between 24,000 and 44,000 
tons, and the vertical flow type for volumes above 44,000 
tons. Considering seasonal limitations, the average total 
costs of blending per unit of output increased as seasonal 
volumes increased with one man working in the plants. 
With the addition of a second man, increased seasonal vol- 
umes were attained in the plants with noincrease or even 
a slight decrease in average total costs per unit of output. 

The main source of revenue to the blending plants was 
from the retail sale of the blends. At a blend selling price 
of $48.09, break-even outputs varied from 677 to 2,054 
tons with only one man working in the plants. The number 
of days of operation needed to break even ranged from 
8.6 to 17.7 days. 

Features of the eight sample blending plants were 
synthesized into improved plant layouts superior to any 
observed in actual operation. Outputs in improved plants 
were increased an average of 20 per cent above outputs 
for the typical plants in operation in the State. 

Microfilm $2.50; Xerox $8.20. 180 pages. 
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THE COOPERATIVE EXTENSION SERVICE AND 
MANAGEMENT DECISIONS OF FARM FAMILIES 


(L. C. Card No. Mic 60-159) 


John Bennett Claar, Ph.D. 
University of Illinois, 1959 


The thesis reviews the adjustment problems faced by 
farm families in the years ahead. Since these manage- 
ment problems appear to be significant, the conclusion is 
that the Cooperative Extension Service should give con- 
siderable attention to teaching management. 

Extension reports are analyzed to study the present 
emphasis of cooperative Extension education. It is evident 
that teaching technology has been the primary focus of 
educational work. Several possible reasons for this orien- 
tation are analyzed: (1) The legislative framework; (2) the 
demands of the clientele; (3) the organization and adminis- 
trative machinery of the Cooperative Extension Service; 
and (4) the historical training of the Extension staff. 

Considerable attention is given to discussing the theo- 
retical basis for management work with individual families 
and to developing a concept of management education for 
the Cooperative Extension Service. The nature of the firm- 
household relationship and how it operates with respect to 
labor and capital use are considered at some length. The 
conclusion is that Extension must be concerned not only 
with teaching people information, but with teaching them 
how to apply the management process as they use infor- 
mation in developing their farm and home. The informa- 
tion that must be blended together comes from a broad 
range of subject-matter disciplines, thus creating the need 
for a coordinated Extension program. 

It is also concluded that a workable concept of manage- 
ment education for the Cooperative Extension Service 
must include the idea that people come to Extension in 
different stages of development of their farm and home 
and that a flexible kind of educational assistance must be 
made available. 

In order to determine the organizational approaches 
most likely to develop in the kind of coordinated program 
called for by the analysis of the concept and needs, the 
experiences of ten states in organizing and assigning per- 
sonnel to do this kind of educational work are analyzed. 
From the analysis, several models of organization and 
assignment of personnel are studied and an over-all model 
is developed. 

In the analysis, the training of the Extension staff 
loomed as an important factor in determining the success 
of Extension’s efforts to do management education. Con- 
siderable attention is given to relating progress in various 
states and the kind and amount of training that had been 
given. Progress in ten states was closely related to an 
over-all training score that was developed. Continuity, 
on-the-spot “coaching,” and training in management sub- 
ject matter appear to be important aspects of a training 
program. 

In looking at various staff categories there were serious 
gaps in the training given to some staff segments in view 
of the role expected of them. The training given to state 
staffs seemed particularly inadequate. Certain county 
staff groups, particularly the agricultural agents and home 
agents, had not received adequate training for them to 
carry an active role in management education. Most train- 
ing had been given to assistant agents. In view of this 





major need observed throughout the thesis, a suggested 
in-service training program is developed. This course 
has been given twice in a regional Extension summer 
school and the students’ evaluation is reported. The course 
outline is then related to an outline suggested in an Ex- 
tension workshop on training. 

From the analysis, several recommendations are made 
relating to the organization and training of staff in order 
to do an effective job of management education. The rec- 
ommendations on organization involve setting up a county 
committee to aid in developing management education at 
the county level, the development of a procedure for en- 
couraging staff teamwork at both the state and county 
levels, and the determination of clear assignments for 
staff members. The recommendations concerning train- 
ing involve establishing both undergraduate and in-service 
training programs aimed at teaching management to cur- 
rent or prospective employees. 

Microfilm $3.15; Xerox $10.80. 243 pages. 


SOME EXPECTATION MODELS USED BY SELECTED 
GROUPS OF MIDWESTERN FARMERS 


(L, C. Card No. Mic 59-5617) 


Earl J. Partenheimer, Ph.D. 
Michigan State University, 1959 


Major Professor: Glenn Z. Johnson 


When acting as a farm manager a farmer makes esti- 
mates of the future value of many variables on the basis 
of information which is currently available to him. In 
making these estimates he uses expectation models as 
guides for gathering and analyzing relevant information. 

The five types of expectation models examined in this 
study were (1) product price models, (2) input price mod- 
els, (3) models used in predicting the behavior of humans, 
(4) government action models, and (5) models used to 
predict new technology. 

Data used in this study were obtained from parts of 
the Interstate Managerial Survey conducted in the summer 
of 1954. A total of 1075 farmers from Kentucky, Indiana, 
Iowa, Kansas, Michigan, North Dakota, and Ohio were 
asked questions dealing with various phases of the man- 
agement process. 

Very little was known of the expectation models of 
farmers when the study was planned. It had been hypoth- 
esized that farmers used rather simple mechanical price 
expectation models, and these hypothesized models were 
used in planning the IMS. Since no more promising al- 
ternatives were available, the same models were hypoth- 
esized, initially, in planning questions dealing with the 
other types of expectations. However, pretests of the 
schedule indicated that farmers did not generally use these 
types of models. 

The final questions on expectations were of the open- 
ended type and were designed to obtain responses which 
indicated the models used by farmers. The information 
obtained was cross-tabulated with other characteristics 
of the respondents. 

The price expectation models discovered by the open- 
ended non-structured questions were based on economic 
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concepts and reflected a rather high degree of economic 
maturity on the part of farmers. Government action, new 
technology, and human expectation models were less well 
developed, probably because theories in these areas are 
not so well developed as economic theory. 

For product prices, the expectation models most often 
used were supply, supply-demand, and government action. 
In the case of input prices, the government action model 
was replaced in importance by a general or unspecified 
labor costs model. Use of these models indicates that 
farmers are more familiar with economic concepts than 
had previously been hypothesized. The price expectation 
models used by farmers were associated with education, 
use of marginal concepts if figuring costs and returns, and 
product for which the price expectations were being formu- 
lated. Empirical content, integration of conceptual and 
empirical content, and conceptual completeness of the 
models were present to a surprising degree and were stud- 
ied to the extent allowed by the data. 

The questions dealing with human expectations were 
oriented towards early evaluations of strangers. Most 
farmers expressed a willingness to evaluate some charac- 
teristics of strangers on first contact. Symbols and ac- 
tivities which were easily observable were the usual basis 
for these evaluations. Along with other speculations and 
hypotheses, it was suggested that the kinds of evidence 
used might change as the farmers had opportunity to gain 
information about the stranger from experience and from 
other people. 

Most farmers expected changes in national, state, and 
local government policies and programs affecting farmers 
within two years. However, the reasons given for expect- 
ing changes appeared to be quite naive. Some hypotheses 
concerning farmers’ expectations of government action 
were advanced for testing in the future. 

Most farmers expected changes in farming methods 
and inputs within two years. About two-thirds of the re- 
spondents used modified trend models in formulating their 
predictions. The remainder made their predictions on the 
basis of production needs, public willingness to accept 
change, adoption costs, or a pessimistic outlook. 
Microfilm $2.50; Xerox $7.40. 158 pages. 
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THE MEANING AND SIGNIFICANCE 
OF PAID-IN SURPLUS 


(L. C. Card No. Mic 60-142) 


Clarence George Avery, Ph.D. 
University of Illinois, 1959 


The basic purpose of this thesis is to examine the 
meaning and significance of paid-in surplus. As a part 
of the process of analyzation and therefore within the 
scope of this thesis, a discussion of a terminological na- 
ture is presented in order to bring into focus the position 
of paid-in surplus in relation to other equity accounts; 
the various elements usually included under the generic 
term paid-in surplus are analyzed to determine their 











dominant characteristics and, as a result, a basis for 
classification within the equity section of a corporate bal- 
ance sheet proposed; and, in addition, in the process of 
analyzation of paid-in surplus elements, current account- 
ing practices and procedures regarding these items are 
evaluated. Consideration is given to either the earned 
surplus or revaluation surplus accounts only where a par- 
ticular practice also affects the paid-in surplus account. 

The study begins with a discussion of the origin and 
development of the word surplus from its Latin beginning 
to its present usages by accounting, law, and the general 
public. The semantic difficulties encountered by the mis- 
use of the term are considered and two solutions proposed. 
For the general public, the practice of avoiding the use of 
the word surplus in a technical sense in published financial 
statements is the solution chosen. For the fields of ac- 
counting and law, the solution is one of education, i.e., 
members of each profession must learn the connotations 
given the word by the other and then must use it correctly. 
Since paid-in surplus is the focal point of difference be- 
tween the two fields, as the meaning and significance of 
this term is developed, the connotations of each field will 
also be determined. 

An inquiry into the influence of the legal concept of 
capital shows that paid-in surplus is a direct result of 
statutory provisions which permit the directors of a cor- 
poration to designate less than the total amount of a given 
investment as stated capital. 

The analyzation of how the various elements of paid-in 
surplus arise was based on the viewpoint that changes in 
such surplus result from various methods of obtaining and 
rearranging the corporation’s capital such as issuance of 
new securities, business combinations, assessments and 
donations, and treasury stock transactions. Initially, the 
surplus arising from the above is classified on the basis 
of source but subsequent transfers and rearrangements 
result in an actual classification which is more nearly 
based on a differentiation between investment and income. 
Under the latter method of classification only surplus aris- 
ing from the issuance of common stock and a pro rata 
assessment on or donation by shareholders would be in- 
cluded under the paid-in surplus caption. Classified in 
this manner, charges to paid-in surplus are readily iden- 
tified as a reduction of capital contributed by the owners. 

This description of paid-in surplus results in the con- 
clusion that the information or knowledge which the term 
intends to convey is, first, that the amount disclosed by 
the balances of these accounts has been invested by the 
owners; and, secondly (from a positive standpoint) that 
such amounts have been designated as flexible capital, or 
(from a negative aspect) that this portion of the share- 
holders’ investment is not a part of stated capital. 

Thus, in a rather fundamental sense, paid-in surplus 
has much the same meaning and significance as does the 
capital account of a single proprietorship or partnership 
with the addition of a stated capital concept as a form of 
guarantee deposit due to the limited liability feature of 
the corporate form of business. 

Microfilm $2.60; Xerox $9.00. 198 pages. 
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THE CONCEPT OF REALIZATION AND 
ITS APPLICATION IN ACCOUNTING 


(L. C. Card No. Mic 60-255) 


Floyd Wesley Windal, Ph.D. 
University of Illinois, 1959 


The term realization has a wide variety of meanings. 
It is used in everyday conversation as well as technically. 
In accounting, the term has two technical meanings. In 
one sense, it refers to the conversion of assets into cash. 
This usage is found primarily when an enterprise is being 
dissolved and seeks to “realize its assets” and liquidate 
its liabilities. 

The other meaning is the one which gives accountants 
the most difficulty and is the one with which this study is 
concerned. Accountants speak of “realizing revenue, in- 
come, and losses.” The particular meaning they intend 


to convey in this usage, however, is not always clear. Some 


accountants think of realization as meaning conversion into 
cash, or into current assets, or into any valid asset. Others 
think of it as a timing and screening device for recognition 
of certain events. There is, furthermore, a difference of 
opinion as to whether or not it is a part of the definition of 
revenue and income. 

The purposes of this study are to determine: (1) what 
concept, if any, underlies the term realization in account- 
ing, (2) whether that same concept is applied elsewhere 
in accounting, (3) how that concept is made practical, 

(4) what the concept should be, and (5) how the term reali- 
zation should be applied. 

The first step toward these ends is an examination of 
the economic and legal concepts of realization. This study 
of the term in related fields throws a great deal of light on 
the development and meaning of the accounting concept. 
The next step is a thorough examination of the current 
accounting usage of the term. Also examined are those 
areas of accounting in which the same basic concept, though 
not the term, is applied. Finally, the etymological mean- 
ings of the terms “realize” and “realization” are examined. 

The conclusion reached is that a basic concept of reali- 
zation does exist and is applied by the accountant in a 
variety of areas, although not always under the title of 
realization. Briefly, this is the concept: The accountant 
will give recognition in the accounts to any change in an 
asset or liability that has become sufficiently definite and 
objective to warrant that recognition. The concept is thus 
a timing and screening device, aiding the accountant in 
determining when and if a particular change is to receive 
recognition in the accounts. Only in connection with the 
recognition of revenue, income, and losses, however, does 
he presently use the term realization. 

This concept is made practical through the application 
of certain criteria for realization, which serve as guides 
to the accountant. A separate set of criteria is present 
for each of the following areas: revenue and income, 
costs and investments, cost transfers, expenses, losses, 
capital contributions, and capital withdrawals. These cri- 
teria provide for meeting two major prerequisites to defi- 
niteness and objectivity, measurability and permanence. 
Measurability refers to the ability to state the item quan- 
titatively; permanence refers to the possibility of reversal 
or revocation. 

It was also the conclusion of the study that the account- 
ant is justified in this concept of realization and in applying 





it in the way that he does. He has drawn on both economics 
and law for a concept that meets the needs of his own par- 
ticular discipline. 

Although the term realization is now used only in con- 
nection with revenue, income, and losses, it is recom- 
mended that it be applied universally to all areas where 
the basic concept underlying it is used. 

Microfilm $2.50; Xerox $7.00. 150 pages. 
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PERSONAL LIQUID SAVINGS IN THE SEVENTH 
FEDERAL RESERVE DISTRICT 


(L. C. Card No. Mic 59-5608) 


Theodore Robinson Eck, Ph.D. 
Michigan State University, 1959 


Major Professor: Frank C. Child 


This study is based on a statistical analysis of personal 
liquid savings in the forms of share capital in savings and 
loan associations, savings deposits, and certificates of 
deposit in commercial banks, postal savings, and U. S. 
Savings Bonds in the Federal Reserve District of Chicago. 
Share capital and savings deposits are particularly close 
substitutes as savings media for individuals. Per capita 
stocks and net flows of personal liquid savings are far 
from uniform in the District metropolitan areas and within 
geographic areas of Greater Chicago. In some areas share 
capital is of minor importance, but in other areas not 
additions to share capital account for most or all of the 
growth of savings in insured institutions. 

Variables may not be satisfactorily identified to ex- 
plain the distribution of savings stocks; however, additions 
to savings balances relate to interest rewards and the 
availability of savings institutions. Both the inflow of 
savings deposits and the rate of growth of savings deposits 
in District and Chicago areas relate to the interest earn- 
ings of savings deposits. There is also a significant 
tendency for savings deposit withdrawls to be high where 
share capital is growing most rapidly. However, with- 
drawals of both share capital and savings deposits relate 
very strongly with their respective inflows. There appear 
to be sharp differences in the turnover of liquid savings 
in District areas. 

Measures of the relative competitive position of banks 
and savings and loan associations clearly indicate that 
banks are not successful competitors in areas where they 
pay relatively low rates of interest on savings. Of par- 
ticular interest is the fact that the level of area savings 
in insured banks and savings and loan associations relates 
to the weighted average interest rate paid on insured sav- 
ings. By increasing interest rates, banks and savings and 
loan associations not only compete with each other, but 
they may enlarge their share of the total savings of in- 
dividuals. In addition, interest rewards are likely to be 
highest in areas where there is the greatest number of 
insured savings institutions. 

No suggestion is made in this study that total financial 
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saving is influenced by interest rewards, but the allocation 
of savings appears to be sensitive to relative interest of- 
fers. The relationship, however, isfar from perfect. Postal 
savings appear to be most popular in areas where bank 
services are inadequate, but the growth of credit unions 
relates to a rapid growth in their potential membership. 
Convenience appears to be a major appeal of U. S. Savings 
Bonds. 

The competitive strength of savings and loan associa- 
tions is based upon a combination of advantages. Savings 
and loan associations are legally able to offer passbook 
accounts to more types of savers than banks, although 
their range of legal investments is far more limited. Nev- 
ertheless, savings and loan associations have significantly 
higher earnings than banks and they pay considerably 
higher rates of return to savers. 

Savings and loan associations have a clear net earnings 
advantage over banks because they may make tax-free 
additions to “capital.” In addition, they may hold a virtu- 
ally unlimited portion of their assets as earnings assets, 
the bulk of which may be illiquid mortgages. A liberal 
line of credit from the paternalistic Federal Home Loan 
Banks removes much of the risk of their illiquid asset 
structure. Differences in regulations affecting banks and 
savings and loan associations account for much of the rela- 
tive competitive strength of savings and loan associations. 

Shifts of savings between various liquid investments 
affect the overall availability of credit. For instance, a 
shift of funds from savings deposits to share capital in- 
creases the supply of loanable funds without any increase 
in the public’s willingness to save or sacrifice liquidity. 
Conventional measures of changes in the liquidity of the 
banking system are not adequate indicators of changes in 
the overall availability of credit. Monetary actions based 
upon these indexes may interfere with the achievement of 
policy goals. This problem may be expected to grow in 
seriousness as money becomes a decreasing share of the 
nation’s stock of liquidity. 

Microfilm $3.75; Xerox $12.60. 290 pages. 


CORPORATE SAVING BEHAVIOR: A THEORETICAL 
AND EMPIRICAL INVESTIGATION OF 
INTERNAL FINANCING. 


(L. C. Card No. Mic 59-6893) 


Charles Warren Howe, Ph.D. 
Stanford University, 1959 


The problem approached in this paper is to determine 
what factors affect the saving decisions of corporations. 
Saving is defined as retained earnings, corrected for non- 
recurring items of income and unusual adjustments. In 
particular, the relevance to the saving decision of the mar- 
ket valuation of equity securities. the rate of growth, the 
liquidity position, considerations of dividend stability and 
traditional restraints on corporate financial structure was 
investigated. 

The problem was formulated as follows: If firms act 
as market value maximizers and if the possibility of a 
relationship between dividends and equity value be ad- 
mitted, the investment criteria which must be followed by 
a rational firm (minimum required rates of return) depend 








on dividend payout. Further, if capital structures exert 

an influence on market equity values, not all capital sources 
will have identical costs attached to them. The determina- 
tion of saving patterns over time is thus a part of the larger 
problem of determining optimal financing and investment 
patterns. 

It is an empirical matter to see whether or not sucha 
formulation provides insights into saving behavior. Toward 
this end, three major investigations were undertaken using 
cross-section sample data: (1) a study of the relationship 
between market equity value and the explanatory variables 
earnings, dividends and capital structure, (2) a study of 
the importance of non-cost restraints on the corporation’s 
choice of financing patterns, (3) an analysis of dividend 
stability requirements. The methods used were regres- 
sion analysis and analysis of variance on data from one 
hundred twenty firms. 

It was found that those industry groups for which the 
market gave little weight to dividends as a determinant of 
equity value exhibited high marginal propensities to save 
out of earnings. For greater dividend weights, marginal 
propensities to save were lower. 

Of the non-cost restraints, only the liquidity position 
affected saving. Low liquidity was associated withgreater 
saving out of given earnings. No conclusive results were 
obtained concerning the relationship between saving and 
the rate of growth. 

Interesting results were obtained from the study of 
equity valuation. Still unexplained is the positive effect 
which leverage appeared to exert on market values. All 
a priori reasoning suggested that this effect should be 
negative. Concerning the formation of market expectations, 
it appears that when a firm has experienced an upward 
trend in rates of return, the market places weight only on 
recent earnings and dividends. If rates of return have 
been constant or falling, the number of past periods which 
constitute relevant history for the formation of expecta- 
tions appears to increase. 

The findings emphasize the necessity for attaching the 
proper opportunity costs to funds from various sources, 
especially internal funds. The importance of effective 
control over stock market activity for cyclical stability 
is brought out. Microfilm $2.50; Xerox $4.80. 91 pages. 


A COMPARATIVE STUDY IN DEBENTURE 
AND MORTGAGE BOND FINANCING 


(L. C. Card No. Mic 60-226) 


Melville Peterson, Ph.D. 
University of Illinois, 1959 


In the years following World War II, at least one major 
change occurred in the nature of the bond instruments used 
by American industrial corporations. Most of these con- 
cerns issued debenture bonds rather than mortgage bonds 
during this period, in spite of the fact that, in prior years, 
the custom had been to favor the secured bonds. Both the 
nature and the extent of this change were measured in 
three ways for the years from 1937 to 1939 and from 1946 
to 1954: (1) by the number of industrial companies that 
had used both debenture and mortgage bonds, (2) by the 
number of each type of bond outstanding, and (3) by the 
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total par values of each outstanding bond type. In addition, 
ratios of income to bond charges were computed for each 
industrial company with bonds outstanding, and these were 
presented, as averages for each year studied, to determine 
if the investment value of industrial bonds were impaired 
by the lack of specific security. To obtain a more detailed 
analysis, the companies with each bond type were grouped 
together and then further sub-divided by classifying each 
by type of business and by size of total tangible assets. 
Average interest coverage ratios were computed for each 
of these classifications for each year studied as a method 
of comparing how well the companies with each type of 
bond earned their interest charges. 

To show a supplemental measure of protection, stock 
equity to bonded debt ratios were computed for four se- 
lected years from a random sample of the companies with 
both mortgage and debenture bonds outstanding. 

From the data presented, three basic conclusions were 
reached: 

(1) American industrial corporations that issued bonds 
between 1946 and 1954 made greater use of unsecured 
bonds, as measured by the number of companies with these 
bonds outstanding, by the number of such issues outstand- 
ing, and by the total par values of these bonds, during this 
period than during the years from 1937 through 1939. 

(2) The companies that had issued the debenture bonds 
were able to earn their fixed interest charges more ade- 
quately in both periods studied than those companies which 
had issued only mortgage bonds. 

(3) Through a proportionately greater investment in the 
company than that provided by the stockholders, the stock- 
holders of those companies with debenture bonds gave a 
better degree of protection of their bondholders than the 
stockholders of the companies with only mortgage bonds. 
Furthermore, among the industrial companies with bonds 
outstanding, the manufacturing companies were primarily 
the ones that issued bonds of any type while the other in- 
dustrial companies (that is, extractive, trade, service and 
amusement, and miscellaneous) made only limited use of 
bond financing. Thus, in the 1946-1954 period, the great 
increase in the use of debenture bonds occurred chiefly 
among the manufacturing companies, while among the other 
groups of industrials, the total amount of bond financing 
decreased with little or no change in the types of bonds 
issued. 

As evidenced by both the interest coverage ratio and by 
the stock equity to bonded debt ratio, the conclusion was 
reached that the industrials with debentures generally had 
the better credit ratings among these companies issuing 
bonds and hence were able to issue unsecured bonds. How- 
ever, a tentative conclusion was reached that in addition to 
the better credit ratios, these companies may also have 
been able to reduce their over-all cost of bond financing 
by the use of debenture, rather than mortgage bonds. 

Microfilm $2.55; Xerox $8.80. 193 pages. 





THE “BONDING PERIOD” IN FEDERAL 
TAXATION OF DISTILLED SPIRITS 
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Roderick Hamilton Riley, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Martin G. Glaeser 


This dissertation is subtitled “an analysis of the his- 
torical origin and development of a unique statutory pro- 
vision, from the First to the Eighty-fifth Congress, 1791- 
1958.” It is based primarily on Congressional records, 
official reports, and statutory texts. The provision studied 
is one that originated in 1868, which requires that the 
excise tax on distilled spirits, unlike that on any other 
article, be paid within a fixed period, without regard to 
whether a satisfactory market exists for the product. 

The bonding period, originally one year, was extended 
in 1878 to three years and in 1894 to eight. “Final” ex- 
tension to 20 years was enacted in 1958 after prolonged 
controversy; that controversy provided the occasion for 
undertaking this institutional research. These successive 
extensions resulted from conditions of oversupply which 
caused widespread distress in the industry, as the tax, 
amounting to several times the cost of the product, came 
due on large quantities of whiskey. 

The inconsistency of the bonding period, under normal 
circumstances, with the nature of excise taxation is clear. 
During 1791-1802 and 1814-1817, periods when a tax on 
distilled spirits was imposed as a measure of emergency 
finance, Congress observed Hamilton’s principles (1) rec- 
ognizing the tax as on consumption, paid ultimately by the 
consumer, (2) imposing it on the distiller in the first in- 
stance as a means of efficiency and certainty of collection, 
and (3) providing all reasonable time, consistent with 
security of the revenue, for a market to be found before 
requiring payment. 

These rules were observed again in 1862, when internal 
taxation was once more imposed to finance the Civil War. 
During the war, however, the tax was increased to ten 
times its original rate. This resulted in widespread fraud 
and corruption, unchecked by repeated amendment of the 
law. In 1868 a complete revision of the statute was en- 
acted. The one-year limit on bonded storage was included 
among scores of stringent provisions adopted in a deter- 
mined effort to bring fraud and corruption to a halt. Its 
consistency with the principles of excise taxation was 
defended, during later sessions, strictly in terms of as- 
suring security of the revenue. 

Complete security of the revenue from registered dis- 
tilleries was soon established, with the result that within 
ten years Congress was willing to triple the bonding period. 
In 1894 it would have been abolished, rather than extended 
further, except for Congressional concern to avoid criti- 
cism of the treatment accorded the product in question. 
Repeatedly after 1882 the Treasury officially acknowledged 
the violation of principle in retaining the provision. 

Between 1880 and 1954 successive modifications of the 
statutes provided increasing effectuation of Hamilton’s 
principles. Such modifications included allowances for 
losses due to leakage and evaporation in storage, exemp- 
tion of denatured alcohol from tax, and authorization of 
voluntary destruction of spirits in bond as ground for ex- 
emption. The only important remaining vestige of the ex- 
traordinary circumstances of 1868 was the bonding period. 
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The campaign between 1952 and 1958, initially to extend, 
later to abolish the bonding period, resulted in its defacto 
abolition through extension to 20 years. The prolonged 
controversy was marked by deepseated differences be- 
tween major competitors, growing impatience of Members 
of Congress because of these industry differences, and the 
Treasury’s neglect to assist Congress through advice con- 
cerning the tax principles involved. The serious losses 
suffered by the industry, and shared by the Treasury, did 
not, consequently, lead to clear-cut elimination of the of- 
fending provision. It will probably remain in the statutes 
indefinitely, though innocuously--a creature from anearlier 
age preserved in the institutional amber of conflicting 
commercial interests, administrative caution, and legis- 
lative fatigue. Microfilm $3.60; Xerox $12.20. 278 pages. 


ECONOMICS, THEORY 


VALUE THEORY AND OLIGOPOLISTIC 
MANUFACTURING INDUSTRIES. A STUDY OF 
COST-PRICE-OUTPUT-PROFIT DETERMINING 

BEHAVIOR OF MODERN 
MANUFACTURING CORPORATIONS. 


(L. C. Card No. Mic 60-125) 


John C. S. Park, Ph.D. 
The University of Nebraska, 1959 


Adviser: Professor Clarence E, McNeill 


Probably value theory has the longest history among 
the branches of economics. Yet it seems that a great part 
of its history is marked with much of either philosophical 
or theoretical description of value, while the real behavior 
of the market being developed is largely neglected, even 
ignored. During the period of the dominance of the Classi- 
cal and Neo-classical Schools, value theory made large 
steps toward the development of economic science. But, 
the market structure assumed was largely limited to what 
we now call perfect (or pure) competition. 

In 1933 Edward Chamberlin and Joan Robinson ques- 
tioned the assumption involved in the market analysis, 
and set a historical cornerstone of realistic value theory. 
Yet, the value theory of today is not adequately monopolis- 
tic or imperfect competition. The greatest and the most 
fundamental handicap of the current value theory is, no 
doubt, its assumptions, which are still to a great extent 
unrealistic and mechanical (i.e., with undue reliance upon 
the marginal cost marginal revenue equalization analysis). 
While the assumptions employed in orthodox theories may 
be correct in their own setting, it is essential to re-evalu- 
ate their validities in terms of actual application to the 
real market. 

The purpose of this thesis is to survey both business 
practice and value theory, and to bring them nearer to- 
gether as far as the cost-price-output-profit calculation 
is concerned, with particular reference to oligopolistic 
manufacturing industries which claim a large share in the 
nation’s economy. Three industries -- farm tractors, 
tires, and typewriters -- and their fourteen leading firms 





International Harvester, Deere, Allis-Chalmers, Cater- 
pillar, Ford; B. F. Goodrich, Goodyear, Firestone, U. S. 
Rubber; Sperry Rand, Underwood, Smith-Corona, Royal 
McBee, and I. B. M.) have been selected to be examined, 
as samples for a closer observation of oligopolistic firms. 

In the early part of the thesis, the definition of an oli- 
gopolistic manufacturing industry is made, and the magni- 
tude of such industries as a whole in the economy is calcu- 
lated. The history of value theory is briefly surveyed from 
the earliest days (in the Western civilization) to the modern 
day micro-economics analysis. Managerial behavior is 
described and interpreted in light of the interviews (and 
communications) which the author conducted with the cor- 
porate executives of the selected firms (and other firms). 
Such entrepreneurial practice is compared with the theo- 
retical concepts of conventional value economics, reveal- 
ing a lack of correspondence between theory and practice. 

Then, as a possible contribution, a series of proposals 
is introduced on the various aspects of the cost-price- 
output-profit calculation. In the proposals product differ- 
entiation and diversification are accepted as more or less 
the universal practice among oligopolistic manufacturing 
corporations. Upon these suppositions, cost elements are 
reconsidered and a modified analysis of cost classification 
and distribution, in terms of traceability and variability, 
is introduced; manufacturers’ price and output adminis- 
tration are viewed as inevitable consequences of modern 
complex manufacturing activities and are further elabo- 
rated; and profit calculation is placed prior to production 
and sales. It is suggested that the manager of a multi- 
product manufacturing firm should proceed with his pre- 
calculation from the expected or target profit to the esti- 
mated income (required to meet the given target profit), 
instead of the other way around. 

In the last chapter, the growing size of oligopolistic 
manufacturing industries is reconsidered; the desirability 
of balanced relationships between such industries and 
other institutions is stressed for economic and societal 
well-being. It is concluded that the government with all 
other related institutions must permit oligopolistic manu- 
facturers to grow, but guard against becoming harmful 
monsters. Microfilm $7.45; Xerox $25.40. 586 pages. 


TECHNOLOGY, WORKER MOBILITY 
AND LOCAL WAGE DIFFERENTIALS. 


(L. C. Card No. Mic 59-5235) 


Bernard Udis, Ph.D. 
Princeton University, 1959 


Much of the data gathered on wages during and since 
World War II have indicated a wide range of both rates and 
straight-time earnings for production workers of the same 
type and grade, performing roughly equivalent tasks in the 
same labor market. The object of this work has been to 
attempt to develop and test some hypotheses which might 
yield helpful insights into the operation of local labor mar- 
kets and the factors tending to atrophy the relationship 
between wage differentials and voluntary worker mobility. 

The early sections set forth the magnitude of the differ- 
entials in starting rates for production workers found in 
the Greater Trenton, New Jersey labor market area in the 
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1951-1953 period. Aside from the magnitude of the differ- 
entials, their persistence is noteworthy, since the period 
under study was one of increasingly heightened demand for 
labor. In view of the apparent contradiction between this 
experience and the usual picture of such a situation given 
by traditional economic theory, this section may be viewed 
as a statement of the problem and a measure of its 
dimensions. 

We then proceed to postulate a hypothesis which might, 
in part, explain this phenomenon. It is based upon the wide- 
spread influence of modern production technology on both 
workers and management, stressing particularly the con- 
sequent effects on the nature and direction of worker move- 
ment. We have pointed to the very modest skill, experience, 
and training requirements demanded of modern factory 
workers. This phenomenon has opened the path between 
jobs within this broad segment of manual employment, 
serving to break down the barriers between occupational 
groupings which were once viewed as “non-competing.” 
Paradoxically, this same technology, by introducing the 
practice of non-specific or non-occupational hiring has 
facilitated much of the network of institutional impediments 
to voluntary worker movement between firms, such as on- 
the-job training, job bidding, promotion - from-within the 
plant, and seniority in promotion and discharge with the 
attendent “bumping. ” 

This process has progressed much slower in the case 
of skilled, maintenance-type craftsmen. Here, a much 
more clearly defined market exists for workers’ services 





since their trade identity remains clear and their hire is 
still carried out along occupational lines. 

Extensive statistical analysis has been undertaken of 
U. S. Bureau of Labor Statistics wage data. These analy- 
ses, both intertemporal and interspacial, indicate a rather 
consistent pattern of higher wage diversity among the 
lower-skill categories of manual labor than among the 
skilled group. The differences indegree of wage dispersion 
have proven to be statistically “significant,” and we have 
attributed them to the process of bureaucratization of the 
manual labor market and the consequent remoteness of 
such jobs from the labor market external to the firm. 
Various other possible explanations for the phenomenon 
of differential wage diversity by skill levels have been 
examined, and rejected. The traditional concept of the 
local labor market has been examined, in the light of the 
foregoing, and found to be of limited usefulness. Revisions 
in meaning have been suggested. 

Thus, the process of non-occupational hire of produc- 
tion workers has been presented as the major explanation 
for substantial local wage differentials among manufactur- 
ing firms hiring essentially similar workers and, often, 
competing in the same product market. Statistical tests 
indicate that the available relevant data are consistent 
with this hypothesis. So long as the technology of modern 
industry permits of such hiring procedures, local wage 
differentials are likely to remain characteristic of in- 
dustrial labor market areas. 

Microfilm $2.50; Xerox $8.60. 189 pages. 
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A STUDY OF JOHN DEWEY’S THEORY OF VALUE 
AND ITS IMPLICATIONS FOR EDUCATION 


(L. C. Card No. Mic 60-136) 


Shiro Amioka, Ph.D. 
University of Illinois, 1959 


Dewey’s philosophy may be characterized as an attempt 
to abolish traditional dualisms, one of the most fundamen- 
tal of which is that between fact and value. Taking his 
clue from the Darwinian theory of evolution and the exper- 
imental procedures of the natural sciences, Dewey argued 
that a new logic, applicable to the formulation of both judg- 
ments of fact and judgments of value, would be the intel- 
lectual solvent to dissolve this dualism. Dewey’s logic is 
an existential logic and, contrary to classical logic, is a 
theory of inquiry, inquiry being defined as the controlled 
transformation of an indeterminate situation into a deter- 
minate one. 

In terms of this logic, Dewey develops his theory of 
values. Dewey makes a distinction between valuings-- 
immediate likings as direct emotional and practical acts 
--and values--products of valuation. The main features 
of Dewey’s motor-affecto-cognitive theory of values are: 
(1) mere liking is not avalue; it is avaluing; (2) the matrix 





of value is a choice situation involving appraisal of com- 
peting or jeopardized prizings, desires, likings, (3) ap- 
praisal involves judgment of courses of action leading to 
variously prized ends; (4) ends cannot be judged merely 
as ends, but within a means-consequence continuum; 
(5) valuation is cognitive, and (6) value generalizations 
are conditional and have the form and logical status of 
other scientific generalizations. 

Because of the centrality of the means-consequence 
relationship, Dewey rejects intrinsic values. Although 
Dewey, in some of his writings, has identified immediate 
valuings with intrinsic values, this identification is in- 
consistent with Dewey’s insistence that values are enstated 
only as a result of inquiry. Immediate valuings are neither 
intrinsic nor instrumental values. They are not values at 
all, but only raw materials for value. 

In line with his view of logic as a theory of inquiry, 
Dewey interprets judgment as the settled outcome of in- 
quiry or as the settlement of an issue. Judgment involves 
the functional correlation of perceptual and conceptual 
materials formulated as existential and universal propo- 
sitions, respectively. When judgments of fact and judg- 
ments of value are analyzed, it is found that they both 
display the basic features which characterize judgment; 
namely, (1) judgment arises and proceeds from some, 
problematic situation; (2) judgment is the outcome of 
inquiry; and (3) judgment terminates in a settlement, 
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such that a determinate existential situation is instituted. 
The difference between the two types of judgments is to be 
found in a distinction of subject matter. The crucial point, 
however, is that the logical procedure in the two types of 
judgment is identical. This means that validly grounded 
judgments of value are just as possible as validly grounded 
judgments of fact. 

From Dewey’s theory of values, certain implications 
for education follow. (1) It is the primary function of the 
school to develop in the students the necessary skills to 
engage in the process of inquiry. (2) The school must 
develop in the students the ability to analyze and organize 
past experiences because it is this knowledge that enables 
them to foresee possible consequences of their actions and 
to direct their conduct accordingly. (3) The school must 
challenge both the values and valuings of students which 
are in conflict with and those which are in agreement with 
the values of the school. (4) Since students adopt ways of 
behaving non-cognitively as well as cognitively, the school 
atmosphere must be in harmony with the value commit- 
ments of the school. (5) The school must encourage the 
students to establish their values as conclusions based on 
intelligent examination of personal experience. (6) Although 
certain subjects in the curriculum may make a greater 
contribution to the development of certain values, all sub- 
jects, in varying degrees, must contribute to the develop- 
ment of whatever values to which the school is committed. 
(7) The school must develop in the students a scientific 
Weltanschauung, a scientific world outlook. 

Microfilm $2.50; Xerox $7.20. 152 pages. 


PICTURE PREFERENCES OF ELEMENTARY CHILDREN 
(L. C. Card No. Mic 59-6760) 


Stephen Thomas Bencetic, Ed.D. 
The Pennsylvania State University, 1959 


Statement of the Problem: 

This study was made to contribute information on the 
preferences of elementary school children for paintings of 
various styles and categories which would prove helpful 
in planning future picture-study units and curricula to 
develop aesthetic appreciation in children. 


Procedure 

The Preferences of Elementary Children were meas- 
ured by an original test consisting of postcard size, colored 
reproductions of forty-four paintings, ranging in style 
from Renaissance Realism to Abstract Expressionism and 
three examples of paintings by children. The pictures in 
the testing instrument were arranged randomly to secure 
a free response from the children rather than to induce a 
forced choice between two styles or categories. 

The author administered the test individually to a pilot 
study group of sixty children, five boys and five girls in 
each grade, one through six, in the Mansfield, Pennsyl- 
vania, elementary school. The test was also given to 540 
children participating in the study proper in grades one 
through six in three Pennsylvania communities: Elkland, 
Mansfield and Sharon. Fifteen boys and fifteen girls from 
each grade in each of the three schools comprised the 
group of participants. The three communities were se- 
lected because of certain differences in socio-economic 









and ethnic backgrounds, size and location, making possible 
an investigation of variant preferences which may be at- 
tributed to differences among the schools. 


Conclusions 

Conclusions drawn from the major evidence revealed 
by the finding of this study were: 

1. Children in three different communities located in 
different areas have similar likes and dislikes for a cer- 
tain group of pictures. The opinions of children in grades 
four, five and six are very similar; the highest correlation 
being between grades five and six, and the lowest between 
grades one and six. 

2. A high agreement in the relative preferences of the 
boys for the paintings in the test as compared to the girls 
is seen, but only in observing closely individual items 
regarding subject matter and style. A variety of differing 
responses were noted according to the subject and styles 
of the paintings. 

a. Paintings depicting landscapes, animals and 
portraits of children are the subjects best liked by children 
in all three schools. 

b. Paintings depicting “girls” were favored by the 
girls, and the girls indicated a greater preference for 
paintings of flowers. 

c. Children in all three schools indicated a dislike 
for abstract and non-objective paintings. 

3. Possible likes which could be attained numbered 
23,760. Sixty-two percent of those possible were indicated 
as preferences. Differences in the number of pictures 
liked varied significantly in the three schools, with Mans- 
field showing the highest number of preferences and Sharon 
the lowest. 

4. In all schools, preferences according to grade group- 
ings decreased as grade level increased showing increas- 
ing discrimination with age. 

5. The ten pictures judged “most realistic” were most 
often preferred with the rate of preference increasing 
significantly with grade level, possibly because younger 
children are uninhibited, are less concerned with environ- 
mental factors, are attracted by color and overall pattern 
and are less discriminative. Mansfield differed signifi- 
cantly by its lower number of preferences for the “realis- 
tic” pictures. 

6. Realistic pictures were favored by a ratio of two 
to one over the ten pictures judged “most abstract.” Mans- 
field children showed the greatest preference for the ab- 
stract pictures on an overall basis; the preferences from 
the first through sixth grades remained almost constant, 
with the greatest preference shown by the fifth grade, 
indicating a possible influence of the creative school ac- 
tivities and the college community environment. 

7. Children do not prefer paintings done by other chil- 
dren, indicating a possible lack of identification with the 
subjects portrayed. 

| Microfilm $2.55; Xerox $8.80. 193 pages. 
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AN INVESTIGATION OF ADOLESCENT 
ATTITUDES TOWARD SAFETY 


(L. C. Card No. Mic 59-4268) 


Rita Elizabeth Bergman, Ed.D. 
Indiana University, 1959 


Chairman: I, O, Foster 


One of the tasks of the safety educator has been the 
teaching of proper attitudes. With the development of auto- 
mation, rapid transportation and communication, and com- 
plex living there has arisen a need for a philosophy of safe 
living among youth. The educator has this task of develop- 
ing and changing safety attitudes. Because there has been 
little knowledge about safety attitude formation and change, 
the educator has had difficulty in promoting proper atti- 
tudes. This difficulty has created one of the problems for 
study and research in safety education. 

The problem of this investigation was to determine 
safety attitudes and find out their relationship to accident 
behavior, health and safety background, certain specific 
experiences, and interests. 

A group of 204 tenth, eleventh, and twelfth grade stu- 
dents in health education from the Indianapolis Public 
Schools were subjects in the investigation. 

The Sentence Completion Blank and the Accident Ques- 
tionnaire were used to secure information relevant to ado- 
lescent safety attitudes and their relationship to the se- 
lected variables. 

The number and types of adolescent fatal accidents, 
the everyday environment of the adolescent, and the need 
of respect for safety organization, laws, and regulations 
provided the areas of safety attitudes for inclusion in the 
Sentence Completion Blank. The fifteen areas of safety 
attitudes assessed were: flying, automobiles, stairways, 
policemen, fire safety organization, swimming, bicycles, 
boats, first aid, guns, machines, use of the highway, fire, 
trains, and pedestrians. 

Specific item construction was based on the technique 
employed by Sachs and Levy. In determining the true atti- 
tude toward the issue under investigation, four item stems 
were placed in the Sentence Completion Blank for each of 
the fifteen areas of safety attitudes. An attempt was made 
to assess general and specific attitudes toward the issue 
under investigation. The completed sentences were scaled 
according to the technique developed by Rotter. 

Three independent judges and the investigator rated 
the sentences of ten students to determine interscorer 
agreement. The split-half method of reliability corrected 
with the Spearman-Brown prophecy formula was employed 
to determine reliability. The Chi square test was used to 
determine the relationship between safety attitudes and 
selected variables. 

The conclusions from the investigation were: no signif- 
icant relationships were found between safety attitudes 
and age, sex, accident behavior, health and safety back- 
ground, and sports participation. A significant relation- 
ship was found between safety attitudes and membership 
in scouting. Significant relationships were found between 
certain specific safety attitudes concerning flying, trains, 
boats, bicycles, policemen, first aid, machines, and guns 
and experiences and interests. Adolescents’ safety atti- 
tudes as indicated by the Sentence Completion Blank were 
neither highly positive nor highly negative. Adolescents 





did not have well-defined safety attitudes and did not have 
a large number of experiences and interests which may 
tend to enforce safety attitudes. 

The Sentence Completion Blank proved to indicate re- 
lationships between safety attitudes and certain experi- 
ences and interests. A reliability of .776 revealed that 
the instrument did assess safety attitudes. 

Microfilm $2.50; Xerox $5.00. 96 pages. 


A DETERMINATION OF CERTAIN FACTORS RELATED 
TO APPLICATION, ADMISSION, REGISTRATION, AND 
RETENTION AT THE PENNSYLVANIA 
STATE UNIVERSITY. 


(L. C. Card No. Mic 59-6761) 


William John Beucler, Ed.D. 
The Pennsylvania State University, 1959 


I The Problem 


The problem was to determine certain factors as they 
relate to application, admission, registration, and retention 
of students at The Pennsylvania State University. 


II Procedures 


Information schedules and letters of explanation were 
mailed to three groups: a ten per cent random sample of 
students who were on-campus in the Spring of 1957, re- 
ferred to as “active students”; students who discontinued 
during the year 1956-57, referred to as “drop-outs”; and 
all admitted persons who did not register for the Fall of 
1956 and the Fall of 1957, referred to as “no-shows.” 

Responses to the schedules and institutional data were 
coded and punched for I.B.M. sorting and subsequent 
analysis. 


I Results 


Two thirds of the “active students” estimated their 
family income to be $5,000 or more. One third of these 
estimates were $7,000 or more. Three quarters of the 
students had no trouble meeting college expenses. 

A direct relationship was found to exist between family 
income and the amount of family financial assistance given. 
Inverse relationships were found to exist between family 
income and the degree to which personal savings and work 
while in college contributed to college expenses. 

For the seven per cent of the “active students” who 
received a scholarship, the median per cent of college 
expenses paid from this source was 12 per cent. 

For the 5 per cent of the students who used loan funds 
of some kind, the median per cent of college expenses paid 
from this source was 11 per cent. 

Of the 20 per cent of the “active students” who used 
other funds, including gifts, bequests, insurance, and the 
G.I. Bill, some paid as much as 65 per cent of their college 
expenses from this source. For students in the below 
$5,000 income bracket, this source was very important. 

Twenty-five per cent of the students worked while at- 
tending college, Fifteen students worked full-time and 
128 students worked part-time. 
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Ninety-one per cent of the “active students,” excluding 
graduating seniors, planned to return to The Pennsylvania 
State University. Students were generally satisfied with 
educational and social opportunities at the University. 

Forty per cent of the “active students” indicated that 
they did not have clear educational objectives. 

“Drop-outs” indicated increases in the use of all sources 
of funds except “Family and Relatives” which fact seems to 
indicate that “drop-outs” found it more difficult to finance 
their education than did the “active students.” Seventeen 
per cent of the “drop-outs” discontinued as the result of 
financial difficulties. 

Academic difficulties, problems of health and family, 
and financial difficulties were the reasons given most often 
as being directly contributory to discontinuance. The cir- 
cumstances under which “drop-outs” would have continued 
their studies were rectified reasons for discontinuance. 
Dissatisfactions centered about those areas in which “active 
students” expressed satisfaction and were academic pro- 
grams, grades, social opportunities, treatment by the Uni- 
versity, and the instructional staff. 

Nineteen per cent of the “drop-outs” indicated a lack of 
clear educational objectives. 

The median number of college applications made by the 
1956 “no-shows” was 1.9. Eighty-eight per cent of the 
“no-shows” were accepted without conditions by at least 
one of the University’s competitors, 8 per cent were ac- 
cepted with conditions, and 23 per cent were placed ona 
waiting list or were rejected by at least one institution. 

Ninety per cent of the “no-shows” enrolled in some 
collegiate institution. Some of the reasons given as being 
important in making their choice of institution were as 
follows: high scholastic standing of the institution; re- 
ceived a scholarship from the institution; less expensive 
than other (s) to which I was admitted; had desired type of 
curriculum - including a cooperative program; and smaller 
than The Pennsylvania State University. 

One hundred and thirty-four “no-shows” received in- 
stitutional financial aid of some kind. Of this number, 67 
per cent received a scholarship, 29 per cent were afforded 
work opportunity, and 4 per cent received institutional loans. 

Sixty-two per cent of the “no-shows” felt that scholar- 
ships should be awarded on the basis of need and perform- 
ance incollege. Microfilm $2.50; Xerox $6.80. 145 pages. 


AN EXPERIMENT WITH SELECTED JUNIOR 
HIGH SCHOOL ORIENTATION TECHNIQUES 


(L. C. Card No. Mic 59-6770) 


- William Delbert Denton, Ed.D. 
The Pennsylvania State University, 1959 


THE PROBLEM 


The purposes of the study were to determine what ori- 
entation techniques are inmost commonuse by counselors to 
assist seventh grade students in their adjustment to junior 
high school, to determine by experimental means the rela- 
tive effectiveness of five selected orientation techniques, 
and to determine the long range benefits of orientation. 


PROCEDURES 


From a review of the literature of 1945 to 1957, a tab- 
ulation of orientation practices was made. Based on the 








frequency of mention in the literature, five popular coun- 
selor-controlled orientation techniques were selected for 
application in the experimental situation. They were: 

1. The use of the guided tour and floor plant charts as 
a means of orienting new seventh graders to the school 
plant. 

2. The home room program as a device for orienting to 
the new routine of the junior high school. 

3. The upper class committee as a means for orienting 
to the increased self-discipline and self-direction required 
by the junior high school. 

4. The guidance class panel report of teacher interviews 
as a method for orienting to departmentalized instruction. 

5. Group guidance using photographs as a method for 
orienting to the larger faculty of the junior high school. 

One hundred twenty entering seventh grade students 
arranged in four parallel sections of thirty students each 
served as the experimental population. Two sections 
formed the experimental group which participated in the 
orientation program. The other two sections served as 
the control group and were not oriented. Both experimen- 
tal and control groups were tested twice in each area of 
orientation. The first tests were administered immediately 
after the completion of the program in order to ascertain 
the immediate effects of each procedure on the experi- 
mental group. The follow-up tests were administered at 
the end of the first semester in order to determine the 
long range advantage to the oriented pupils. In addition, 
students were rated by teachers to determine if orienta- 
tion produced observable results, grade point averages 
were analyzed to determine the effects of the orientation 
on achievement, and an attempt was made to measure how 
the students felt about their own improvement in adjust- 
ment by means of a before-and-after Needs Check List. 

The t-test and chi-square were used to determine the 
significance of differences between experimental and con- 
trol groups. 


CONCLUSIONS 


The techniques in most common use by counselors to 
assist the adjustment of seventh graders to junior high 
school are group orientation procedures conducted as a 
part of the regular guidance program. 

The experimental study indicated that: 

1. Theuse of the guided tour andfloor plan charts is effec- 
tive as a means for orienting new students to the school plant. 
2. The home room program is effective as a device for 
orienting new seventh grade students to the routine of the 

junior high school. 

3. The upper class committee is not effective as a means 
for orienting the new seventh grader to the increased self- 
discipline and self-direction required by the junior high 
school. 

4. The use of guidance class panel reports of teacher 
interviews is effective as a method for orienting the new 
student to the departmentalized instruction of the junior 
high school. 

5. Group guidance using photographs is effective as a 
device for orienting new students to the larger faculty of 
the junior high school. 

Further analysis of the statistics showed that orienta- 
tion can have long range implications since oriented pupils 
achieved significantly higher grade point averages than 
non-oriented pupils, and significantly higher ratings were 
assigned to oriented pupils by the teachers indicating that 
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orientation can have visible results. The analysis of the 
Needs Check List showed no significant differences be- 
tween groups. Microfilm $2.50; Xerox $6.40. 135 pages. 


THE OCCUPATIONAL OPPORTUNITIES FOR 
GRADUATES OF THE PENNSYLVANIA 
STATE UNIVERSITY 


(L. C. Card No. Mic 59-6773) 


Floyd Harteleus Engstrom, Ed.D. 
The Pennsylvania State University, 1959 


The major purposes of this study are: to ascertain 
what occupational opportunities are appropriate to grad- 
uates of each of the programs of study pursued by students 
of The Pennsylvania State University; to determine in which 
program or programs of study students may prepare for a 
particular occupation. The minor purposes of this study 
are: to find out in what and in how many programs of study 
one may prepare for a given occupation; to determine what 
pre-college courses or experiences, if any, are deemed 
desirable by chairmen of programs for entrance to their 
program. 

There are 125 programs of study preparing students 
for occupational opportunities at the university. Programs 
of study are defined to mean majors, options, areas of study 
and curriculums. The chairman of each program of study 
was interviewed with an occupational list which had been 
prepared from a search of the Dictionary of Occupational 
Titles, Volume II, Second Edition, placement records, and 
other sources. The chairman was asked if he would add 
occupations which he felt would be fitting or deleting any 
from the list for which he felt the training inappropriate 
or inadequate. The chairmen were also asked to suggest 
additional desirable high school courses and pre-college 
work experience. 

As soon as the above information was collected a search 
was started in the Dictionary of Occupational Titles, Vol- 
ume I, the Occupational Outlook Handbook 1957 and The 
Occupational Outlook, a supplement to the handbook, for 
definitions of the occupations. The programs of study 
with the suggested lists of occupational opportunities and 
the abbreviated definitions for the occupations form the 
major portion of this study. The occupational opportunities 
are so alphabetized and cross-indexed that it is possible 
to locate any of the suggested occupations by program of 
study and college. A code letter was assigned to seven 
nearly universal occupations inorder not to repeat them in 
each program of study, as they are foundin most-programs. 

There are 1,698 occupational listings for the 125 pro- 
grams of study and this produced 1,249 separate occupa- 
tional listings which shows the extent of overlap which 
occurs. There are 2,471 listings in the definition section, 
because of additional names by which occupations are 
known. It will be seen, therefore, that there are numerous 
opportunities for the graduate. Indications are that more 
mathematics, science and language would be desirable in 
high school. A pre-college work experience was recom- 
mended and that experience should give the student a whole- 
some respect for the world of work. The work experience 
should also help the student to make adjustments outside 


the family. 


This study will prove helpful to college counselors and 
faculty advisers as it will give suggestions of occupational 
opportunities. It will be possible for the high school guid- 
ance counselor to locate college programs of study and 
many suggestions for occupational opportunities. 

Microfilm $2.50; Xerox $7.00. 148 pages. 


AN ANALYSIS OF AVIATION EDUCATION IN 
SELECTED SECONDARY SCHOOLS 


(L. C. Card No. Mic 59-6811) 


Richard Wayne Falley, Ed.D. 
The University of Nebraska Teachers College, 1959 


Adviser: Dr. J. Galen Saylor 


Statement of the Problem 

The purpose of this study is to identify elements that 
are characteristic of successful aviation education pro- 
grams in selected secondary schools. 


Procedure 

1. A jury of nationally recognized aviation education 
specialists were asked to select school systems which 
have successful aviation education programs, especially 
at the secondary school level. 

2. Requests for permission to study these programs 
were sent to the four communities listed most frequently 
by the jury. Three of the communities contacted--Clover 
Park(Tacoma), Washington; Phoenix, Arizona; and Aurora, 
Colorado--agreed to participate in this study. 

3. Personal visits were made to each community. A 
tape recorder, comprehensive check list, 35 mm camera, 
personal interviews, student questionnaires, and follow-up 
questionnaires were used in order to accumulate essential 
factual information pertaining to local aviation education 
efforts. 

4. The results of the detailed study of aviation edu- 
cation in the three cooperating communities provided a 
basis for the judgments and interpretations recorded in 
the thesis. Additional information was accumulated from 
the examination of the University of Nebraska High School 
experiment course in aviation. 





Orientation 








Aurora Aviation Program consists of a high school 
course in the social studies field called air-age economics, 
an aviation education in-service workshop for teachers, 
an airframe and powerplant mechanics course for adults 
in nearby Denver, and aviation courses offered by the 
transportation department of the University of Denver. 

Phoenix Aviation Program is centered around the Phoe- 
nix Flying School which offers ground school and flight 
training to high school, college, and adult students. A 
vocational airframe and powerplant mechanics course is 
offered at the vocational school. 

Clover Park Aviation Program is quite comprehensive 
with a ninth grade aviation guidance course, aviation sci- 
ence course, commercial aviation course, airframe and 
powerplant course, and an in-service aviation education 
workshop for teachers. The school has its own hanger, 
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airframe and powerplant shops, commercial aviation build- 
ing, and flight strip. 

University of Nebraska Experimental Aviation Course 
was conducted during the University High School summer 
session. The course was built around four hours of flight 
experience that was given by a local operator under a 
carefully worded contract. The ground school phase of 
the program was given in a regular class situation at Uni- 
versity High School. 





Conclusions 

In view of the investigator’s findings the following con- 
clusions seem to be justified: 

1. Aviation education is a term with many meanings, 
perhaps as many as there are schools offering instruction 
related to aviation. 

2. Aviation education as a curriculum offering may be 
a single course of either a semester or an academic year 
in length or it may be a comprehensive program of edu- 
cation which includes organized counseling and guidance 
services as well as several classroom courses and flight 
instruction. 

3. Successful aviation education programs are identi- 
fied with those schools administered by educational lead- 
ers who are convinced that education must qualify youth to 
live successfully in an age which is characterized by vast 
developments in aviation. 

4. Aviation education instruction whether narrowly or 
broadly conceived is most effective in those situations 
where the classroom work relates closely to the actual 
operation, use, and support of aircraft. 

5. The enthusiasm and qualifications of the instructors 
are major factors in the success of an aviation education 
program. 

6. Aviation education courses are most effective when 
students are taking the course of their own choosing and 
can successfully participate in the aviation experiences. 

7. Aviation education programs are most successful 
in those communities where many of its citizens are iden- 
tified with the aviation field. 

‘8. The acceptance of aviation education seems to be 
greater in school systems where teachers are given the 
opportunity to participate in aviation education workshops 
provided by the administration or institutions of higher 
learning. 

9. The utilization of the aviation resources of the com- 
munity adds to the effectiveness of the aviation program. 

Microfilm $3.35; Xerox $11.70. 257 pages. 
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A DIAGNOSTIC READING INVENTORY 
FOR THE DETERMINATION OF READING 
ACHIEVEMENT IN SCIENCE MATERIALS 

FOR INTERMEDIATE GRADE LEVELS 


(L. C. Card No. Mic 59-6460) 


Albert A. Gallen, Ed.D. 
Temple University, 1959 


The purpose of this study was to develop and validate 
the Diagnostic Reading Inventory in Science which could 
be used to estimate the reading achievement levels of 
pupils in grades four, five, and six. The Inventory was 











evaluated in terms of normative data, reliability, and 
validity. 

The need for this research is emphasized in the litera- 
ture where it is indicated that reading tests are urgently 
needed in specific content fields since present standardized 
tests are inadequate. 

This investigation was limited to the administration of 
a group reading test, a group intelligence test, and the 
individual Inventory. The following reading levels of 
achievement were identified and treated statistically: the 
Independent Level, the Instructional Level, the Pre-frus- 
tration Level, and the Frustration Level. 

The procedure involved in constructing and developing 
the Inventory consisted of first selecting the science con- 
cepts which appeared appropriate for grades two through 
nine. Two stories were then written for each grade level 
incorporating these concepts. The first selections at each 
grade level were designated Form A; and the second, 
From B. 

Each selection was divided into logical parts and a 
brief orientation period was prepared for each part. The 
silent reading of each segment of the selection was directed 
by a purpose set during the orientation. Comprehension 
questions were then prepared for each portion of the se- 
lection. Oral reading was appraised by rereading a spe- 
cific paragraph from each selection. 

After the Preliminary Inventory was completed, it was 
evaluated by experts in science and reading, and by means 
of a preliminary study. 

The normative data obtained with the Inventory in the 
major study indicated that (1) the ability to read science 
independently was very limited, (2) half or more of the 
pupils were not ready for instruction in science reading 
in books designed for their grade level, (3) the selections 
in the Inventory seemed to be graded in difficulty, and 
(4) the two selections at each level appeared to be of equal 
difficulty. 

Reliability was estimated by (1) critical ratios between 
the means of alternate selections, (2) critical ratios be- 
tween the per cent of pupils who passed or failed one se- 
lection as compared with the same and succeeding se- 
lection levels, and (3) tetrachoric correlations between 
alternate selections, all at each reading achievement level; 
and product-moment correlations, (4) between the means 
of alternate selections and (5) between the raw scores in 
Form A and Form B. 

The reliability results revealed that (1) the two se- 
lections at each level could be considered parallel forms, 
and (2) the selections seemed to be graded in difficulty. 

Validity was estimated by computing (1) tetrachoric 
correlations between the Inventory and a standardized 
reading test, teachers’ grades and judgments of reading 
ability, and the level of the book being used for reading 
instruction, and (2) product-moment correlations between 
the Inventory and intelligence. 

The validity indices revealed that (1) achievement on 
a standardized test was highly related to all reading 
achievement levels, (2) Forms A and B appeared to be 
equal in difficulty, (3) the factors investigated appeared 
to be indicators of the ability to read science materials 
but the relationship was too low for individual prediction. 

The following conclusions appear to be warranted: 





1. The majority of pupils appear unable to achieve 
adequately in science reading at their grade level. 
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. Form A and Form B seem very similar and rela- 
tively graded in difficulty. 


. Standardized tests cannot be used to predict levels 
of achievement. 


. Individual prediction of the ability to read science 
material, based on the validity indices which were 
investigated, is not warranted. 


. The application of the criteria for the reading 
achievement levels seems to be a feasible pro- 
cedure for evaluating pupils’ reading performance. 

Microfilm $5.00; Xerox $16.80. 391 pages. 


THE ASSOCIATION OF CERTAIN PRE-COLLEGE 
EXPERIENCES WITH THE NUMBER OF CURRICULUM 
CHANGES MADE BY COLLEGE STUDENTS 


(L. C. Card No. Mic 59-6775) 


Glenn W. Gamble, Ed.D. 
The Pennsylvania State University, 1959 


I. Statement of the Problem. 


The basic purpose of this study was to determine what 
pre-college, out-of-school, personal experiences of stu- 
dents are associated with the number of curriculum changes 
made by students from the time of admission to The Penn- 
sylvania State University until after registration for the 
third semester of college work. 


II. Procedures Used. 


Categories of curriculum change were established on 
the basis of the number of curriculum changes made by 
students. To do this, all records of each student who en- 
tered The Pennsylvania State University in September 
1957, were examined to determine when official curriculum 
changes might be made. Through this process it was de- 
termined that a student could make a maximum of three 
curriculum changes between admission to the university 
and registration for the third semester. 

On this basis, the total population was examined to de- 
termine the number of students who had made none through 
three changes. Of the 2,265 male and female students in 
the total population, 1278 made no change, 860 made one 
change and 127 made two or three changes. Each change 
group, then, became a category to be used for further anal- 
ysis and association. Male and female students were stud- 
ied as separate groups to observe if their pre-college 
experiences had the same or different associations with 
the number of curriculum changes made in early college 
work. Thus the author worked with six subgroups or cate- 
gories. 

The 61 variables were established so that many aspects 
of the individual’s background could be examined. All 
information was obtained from university records which 
each student completed prior to registration for the first 
semester. An electronic data processing machine was 
used to process and tabulate this information from code 
cards. The chi square statistic was used to evaluate the 
probability (P) of obtaining differences between the actual 





and expected frequencies in each of the categories. In 
cases where the chi square statistic indicated significance, 
the Coefficient of Contingency (C) was computed to deter- 
mine a rough estimate of the degree of association be- 
tween a variable and a category. 

After all chi square calculations had been made, addi- 
tional sorts were made on the basis of the level of signifi- 
cance of each variable. All variables that fell at either 
the .01 or .05 level of confidence were held constant and 
each associated with all of the other variables showing 
either significance or interesting trends. Chi square was 
then applied to these additional sorts in the same manner 
as in the original sorts. Percentages were calculated for 
all tables to give the reader an opportunity to make rela- 
tively accurate conclusions by visual inspection. 


Il. Findings. 


When the 61 variables were associated individually with 
the number of curriculum changes, it was found that the 
attitude of parents toward the son attending college, age 
of the male student and certainty of vocational choice were 
highly significant variables. A larger percentage of stu- 
dents whose parents were insistent that their son attend 
college made two curriculum changes than did those whose 
parents were favorable, but not insistent. More thantwice 
the percentage of those whose parents were favorable made 
no curriculum changes than did those whose parents were 
insistent about college attendance. 

The older (19 or more years old as of September 1, 
1957) male student made fewer curriculum changes. Also 
it is evident that of those that indicated uncertainty in 
their vocational choice, only a small number did not make 
at least one curriculum change. 

Other variables investigated such as work experiences, 
high school extra-curricular activities, size of highschool 
graduating class, occupation of father, and parents marital 
status were found in this study not to be associated with 
number of curriculum changes made by male students. 

Very different conclusions must be drawn for the fe- 
male population. Of the 61 variables studied, only one, 
participation in student government, appears to be asso- 
ciated with the number of curriculum changes. 

Microfilm $2.50; Xerox $7.00. 146 pages. 


A STUDY OF THE PROBLEMS OF 
INDIAN-CAUCASIAN SEGREGATION IN A 
SOUTH DAKOTA COMMUNITY AS RELATED 
TO INTEGRATION IN THE PUBLIC SCHOOLS 


(L. C. Card No. Mic 59-6749) 


Cyril W. Grace, Ed.D. 
University of Virginia, 1959 


.Chairman: Miles E, Cary 


A study was made of the problems of segregation and 
separation of Indian and white populations in the city of 
McLaughlin, South Dakota, and the public schools of that 
city, during the school year 1957-58. The purpose of the 
study was to develop operating action principles that could 
produce the beginnings of a satisfactory race relations 
program in the McLaughlin community. 
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Research and study disclosed that separation and seg- 
regation existed between Indian and Caucasian population 
in the community. It was determined that segregation was 
not unilateral, but that both races preferred to remain 
separate in certain areas of human relations. 

Separation and segregation were revealed as an ac- 
cepted condition in the public schools. Asin the community, 
this was not unilateral segregation, but the accepted status 
of both races. The study disclosed that there was no ap- 
parent prejudice toward participation by both races in the 
co-curriculum of the school, yet it was established that 
Indian students did not participate in student activities 
with the exception of athletics. 

It was evident that the community was tolerant toward 
school integration, but that school integration was limited 
primarily to school attendance. Social intermingling that 
might result in amalgamation in the sense of dating or 
dancing together, was apparently not desired by either race. 

Apathy toward these conditions marked the attitude of 
both races. Efforts of citizens to improve race relations 
were sporadic, and had not developed any permanent cri- 
teria for improvement of relations. 

The public schools lacked the organization that usually 
characterized a modern school program. There was need 
for a guidance program, Student Council, Parent Teacher 
Association, administrative policy and program relating to 
student participation in the co-curriculum, and faculty 
training and understanding necessary to alleviate the bi- 
racial problem of the school. 

The analysis of these racial problems resulted in the 
development of seven suggested action principles that could 
produce beginnings of a satisfactory action program of race 
relations in the McLaughlin community and its school sys- 
tem. The principles developed therein are as follows: 

1. Where two races with different sets of values and 
cultures inhabit a community or school, separateness 
should be carefully analyzed to determine the areas where 
separateness is desirable; and likewise the areas where 
the development of mutual interests and integration are 
necessary to the common welfare. 

2. The determination of potential areas for separation 
and for integration is the function of both races. 

3. Bi-racial programs of community and public school 
should be developed according to the probable rate and 
capacity of both races to adjust to new patterns of conduct. 

4. When a bi-racial situation is in stalemate, the re- 
sponsibility for setting in motion action patterns designed 
to assure cooperation from the minority race should be the 
responsibility of the dominant race, since the tools and 
authority are under the control of the dominant race. 

5. A minority culture should be directed toward making 
a contribution to and sharing responsibility for growth and 
development of the community. 

6. A minority group should not permit its racial cus- 
toms to impair the opportunity for progress and commu- 
nity acceptance which it has voluntarily sought. 

7. Normal and expected progress of a community or 
school should continue irrespective of the problems of a 
minority population. 

Microfilm $2.65; Xerox $9.20. 201 pages. 





THE RELATIONSHIP OF ART EXPERIENCE 
TO SOME ATTRIBUTES OF CONFORMITY 


(L. C. Card No. Mic 59-6782) 


Harlan Edward Hoffa, Ed.D. 
The Pennsylvania State University, 1959 


The Problem 

This study was directed toward an investigation of the 
relationship between art experience and those aspects of 
conformity characterized by high authoritarianism and 
low independence of judgment. The questions to be an- 
swered were: (1) does an art involved population differ 
in those attributes of conformity under investigation from 
a comparable population lacking art experience, and 
(2) does the duration of art experience affect these attri- 
butes of conformity? 





Procedure 

A testing instrument was constructed which included 
several measures of authoritarianism and independence 
of judgment, an art scale and a conformity scale. The 
measures were derived from several previously validated 
instruments including the Welsh Figure Preference Test 
and the Activity Preference Test developed by Stern, Stein 
and Bloom. This instrument was then distributed to two 
hundred subjects, half of whom possessed varying back- 
grounds of art experience and half of whom had no art 
experience. Each of these groups of one hundred were 
divided according to maturity into four subgroups oftwenty- 
five individuals each. These subgroups were comprised 
of high school students, university undergraduates, grad- 
uate students and professional people. The instruments 
were distributed to groups through two high schools and 
six universities and to a mixed professional group through 
the mail or by chance personal contact. 

The data were analyzed through the calculation of anal- 
yses of variance and t tests to determine (1) differences 
in response to the instrument between the total art popula- 
tion and the total non-art population, (2) differences within 
the art population attributable to maturity, (3) differences 
within the non-art population, and (4) differences between 
matched groups with and without art experience. 

In addition, certain supplementary information in the 
form of letters from the respondents and annotations on 
the instruments were reported. This material was not 
analyzed but provided reinforcement for*the conception 
of the artist as a non-conformist. 





Conclusions 








From the analysis of the data the following conclusions 
are presented. 

1. The art involved population measured significantly 
lower (.01) on measures of authoritarianism than the com- 
parable population without an art background. 

2. The differences within the art involved population 
on measures of authoritarianism were also significant 
(.01), with decreasing scores being concomitant with in- 
creased art experience. 

3. The art involved population scored significantly 
higher (.01) on a measure of independence of judgment 
than did the otherwise comparable population lacking such 
art involvement. 

4. The differences within the art involved population 
on a measure of independence of judgment were significant 
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(.01), with increasing independence concomitant with in- 
creased art experience. 
Microfilm $2.50; Xerox $7.20. 153 pages. 


A COMPARATIVE CONTENT ANALYSIS OF A 
SAMPLE OF McGUFFEY AND MODERN 
ELEMENTARY SCHOOL READERS 


(L. C. Card No. Mic 59-4520) 


Walter Havre Hollins, Ph.D. 
University of Illinois, 1959 


Interest in the content of communications has shown 
marked increase during the past 25 years. But while new 
techniques have been devised, tested and applied to content 
analysis and the scope broadened, the school textbook has 
attracted comparatively little attention. 

Not long ago heated controversy was raging over the 
quality of modern school readers. Some controversialists 
held that the content of the modern readers was frivolous 
and therefore lacking in educative values. Others argued 
that modern schools, and with them the school readers, 
were attuned to mediocrity. When it is realized that al- 
most 30,000,000 children between the ages of 5 and 13 years 
are exposed to the content of such readers each year, the 
existence of conditions such as the critics have described 
could have damaging consequences. Need for study in this 
area of communications, therefore, has been brought into 
clearer focus by the controversy. 

Designed to ascertain, by means of quantitative and 
qualitative analysis, the true condition of the contest in a 
selected sample, the study engaged in here was based on 
the major hypothesis that the McGuffey and the most used 
modern reader would contain similar kinds of content and 
that similar ideas and attitudes might be derived from 
each. The findings supported this hypothesis. 

As information identified it with peak popularity, the 
1879 edition of the McGuffey Reader was selected for the 
sample. Prior efforts having been unfruitful, the most 
used modern reader was selected on the basis of informa- 
tion received from questionnaires to boards of education 
in the 109 cities having populations in 1955 of 100,000 or 
more. 

Included in the sample were all six grades of each 
series, with the modern series being identified simple as 
“Modern.” The content was divided into prose, poetry, 
and pictures and two sets of categories were employed. 
Adventure, Entertainment and Education were typical Class 
Categories, and Perseverance, Honorableness, and Honesty 
were typical Group Values Categories. Before the analy- 
sis proper had begun, a panel of five judges, consisting of 
four teachers and one secretary, was organized to test the 
validity of the categories by means of a random sub-sam- 
ple. A low correlation coefficient of .58 and a high of .91 
resulted from the analyses by the judges, and all correla- 
tions were statistically significant. 

The unit of analysis adopted was the lesson and, after 
careful reading by the analyst, each lesson was assigned 
to a Class Category and a Group Value, with the aid of 
indicators. Appropriate tables were constructed and the 
findings were subjected to chi square to determine signifi- 
cant differences. 
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For prose and poetry combined, the findings revealed 
that both series of readers, with few exceptions, had iden- 
tical kinds of content, although the quantities varied. The 
major exceptions were the absence of Religion under the 
Class Categories and Reverence and Inevitableness under 
the Group Values Categories in the Modern Readers. No 
valid comparisons could be made of poetry separately as 
the N for McGuffey was 220 but only 13 for the Modern 
Series. 

When pictorial content was compared, the Modern Series 
was found to have far more units which occupied far more 
space than the McGuffey Series. ' 

For McGuffey, the three ranking Class Categories were 
Education, Fortune (good and bad), and Science and Nature; 
for the Modern, they were Entertainment, Education, and 
Adventure. Similarly, the three ranking Group Values 
were Wisdom, Unselfishness, and Happiness; Persever- 
ance, Wisdom, and Unselfishness, respectively. 

The over-all findings in this study did not support the 


contentions of that group of critics who characterized the 


content of the Modern Reader as entirely frivolous and, 
therefore, lacking in educative values. 
Microfilm $3.05; Xerox $10.40. 233 pages. 
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CONCERNS OF PARENTS AND TEACHERS 
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Elliot Castleton Howe, Ed.D. 
University of Utah, 1959 


Chairman: Marie M. Hughes 


I, THE PROBLEM 


Major Purposes. This study was designed to (1) identify 
and describe educational problems and concerns perceived 
by parents and teachers; (2) evaluate the effectiveness of 
two instruments which were designed to obtain educational 
problems perceived by parents and teachers and (3) com- 
pare the relationships of the activities of the parent-teacher 
association with educational problems perceived by parents 
and teachers and defined in the study. 





I. DELIMITATIONS 


This study was delimited to parents’ and teachers’ 
perception of their educational problems as expressed 
through two questionnaires. Six parent-teacher associa- 
tions of six schools in the Salt Lake City School District, 
Salt Lake City, Utah, participated. Two of the schools 
were located in an area in which the socio-economic level 
of the patrons was thought to be lower-middle class and 
below; two of the schools were located in an area which 
was thought to be predominantly middle class and two of 
the schools were located in an area which was thought to 
be upper-middle class and higher. 
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Ill, FINDINGS 


Parents of all schools gave priority to the well-being 
of their children in their written statements. Parents were 
so concerned that their children be given thorough founda- 
tions in reading, arithmetic and spelling that they, the 
respondents, were prompted to inquire and comment pre- 
dominantly, twenty-six per cent of all written comments, 
about methods of teaching and course of study. Respondents 
wanted to know what they could do to promote the person- 
ality development of their children. Parents thought that 
a child’s progress and adjustment in school depended upon 
his relations with the teacher who was largely responsible 
for good pupil-teacher relations. 

Teachers were concerned with school-community re- 
lations. A segment of teachers thought that the parent- 
teacher association could be more effective in promoting 
dynamic relations with the school. A segment of teachers 
wanted to improve communication with parents through 
more meaningful parent-teacher conferences. 

There were differences, some of them quite serious, 
in the major educational problems perceived by teachers 
and parents in such areas as school-community relations, 
methods of teaching, course of study and teacher-pupil 
relations. Microfilm $5.20; Xerox $18.40. 408 pages. 


THE RELATIONSHIP OF PARTICIPATION IN 
OUT-OF-SCHOOL ACTIVITIES TO 
SCHOOL ACHIEVEMENT 


(L. C. Card No. Mic 59-6579) 


Robert D. Humphrey, Ed.D. 
Indiana University, 1959 


Chairman: Hanne J. Hicks 


Thesis: The relationship of participation in out-of- 
school activities to school achievement. 

Problem: During many years of teaching experience 
the author became increasingly concerned about the failure 
of many intermediate grade pupils to attain the achieve- 
ment levels of which they were capable. A factor believed 
by many to exercise some influence on school achievement 
is pressure from a variety of activities outside of school. 
The desire to explore this relationship led to the major 
problem--to determine the relationship between the degree 
of participation in selected out-of-school activities of 
intermediate grade pupils and their school progress as 
measured by achievement test scores. However, there 
was no attempt to prove a cause and effect relationship. 

Procedures: Arrangements were made to use over six 
hundred fifth grade pupils from a large city school system. 
These children were given standardized achievement tests 
at the end of their school year. The results of these tests 
were compared with the results of their achievement tests 
taken at the end of the fourth grade in order that one school 
year’s increase in basic subject matter achievement could 
be ascertained. Questionnaires were given to their parents 
in aneffort tosecure their views on out-of-school activities. 

When the increase in achievement of these pupils had 
been determined 10 per cent of the highest achievers and 
10 per cent of the lowest achievers were identified and 














interviewed to learn details about their out-of-school ac- 
tivity participation. 

Findings: From the parents came these important 
findings relative to their views on out-of-school activities: 
(1) most parents believed activities out of school help 
children in the intermediate grades to do better school 
work, but many parents thought such activities have no 
effect on it, (2) most parents encouraged activity partici- 
pation, and (3) many parents seemed genuinely interested 
in seeking a balance between school work and activities. 

These were among the most important findings from 
pupil interviews: (1) scouting was a much more important 
social activity of the high achievers than of the low achiev- 
ers, (2) high achievers participated in music much more 
than did the low achievers, (3) both groups engaged in 
television viewing to a great extent, (4) high achievers 
expended significantly more time than did the low achiev- 
ers in the activities of reading, fine arts, social activities, 
crafts and hobbies, and homework, (5) low achievers ex- 
pended significantly more time than did the high achievers 
in the activities of television viewing, home chores, sports 
and games, and movie attendance, (6) excluding television, 
high achievers spent much more time than low achievers 
in out-of-school activities as a whole, (7) among pupils 
with a record of high achievement there appeared to be a 
positive relationship between excellence in the subject 
areas of reading and English, and reading as an out-of- 
school activity, (8) among pupils with a record of low 
achievement there appeared to be a negative relationship 
between television viewing and all subject areas except 
English, (9) both high and low achievers who showed the 
most increase in arithmetic scores watched television 
less than those who showed the least increase, and (10) the 
sex of the pupils appeared to have little effect on achieve- 
ment-activity relationships in general. 
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THE INTRODUCTORY INTEGRATED 
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Marvin Lichtenberg, Ed.D. 
New York University, 1959 


The study originated from the desire to reconcile the 
wide differences between the two introductory social stud- 
ies courses required of all students at the School of Edu- 
cation of New York University. A further purpose was to 
improve both courses and to bring about a greater simi- 
larity in their structure and content, if that appeared best 
for courses with similar objectives in a department with 
a consciously thought out philosophy of education. 

The major part of the data for the comparison and 
contrast of these two basic courses was obtained from the 
twenty-three instructors who taught them and from their 
files. Additional materials were found in the files of the 
Department and the various committees that helped to 
prepare curricula of which these courses were segments. 
The data from the instructors were obtained in tape-re- 
corded or written responses to a questionnaire which is 
labelled Appendix I in the study. 
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The areas which have received major attention have 
been those dealing with the purposes and methods used in 
both courses and the differences in each, the changes in 
the courses and the reasons for these, and the differences 
between stated purposes and methods and the actual offer- 
ings. To utilize the vast amount of material which was 
available, the data were organized separately for each 
course and were further separated according to the various 
types of materials in order to make comparison and con- 
trast more feasible. 

The conclusions reached and the recommendations that 
evolved from them centered around the basic view that 
there was considerable need for change, especially in the 
direction of greater consistency in the methods used in 
these courses in keeping with the similarity of their basic 
purposes. Another recommendation was that more empha- 
sis be placed on the teaching of critical thinking and less 
on the full process of problem solving and the writing of 
term papers. The study also includes recommendations 
designed to aid instructors in these courses so that they 
may have greater opportunities for face-to-face contacts 
with their students. 

Microfilm $2.70; Xerox $9.45. 207 pages. 


COMMUNITY AND TEACHER PERCEPTION OF THE 
SCHOOL WITH IMPLICATIONS FOR SUPERVISION 


(L. C. Card No. Mic 59-6919) 


Virginia Mary Macagnoni, Ph.D. 
Florida State University, 1959 


The purpose of the study upon which the dissertation is 
based was to ascertain similarities and differences in the 
way community members and teachers perceive what char- 
acterizes a good school, as a means of giving partial but 
important direction to the work of supervisors. The ap- 
proach was: (1) to survey three socio-economic levels of 
a community (Bay County, Florida) and the community’s 
teachers grouped according to grade levels and (2) to com- 
pare responses. 

The McCormick Technique was used to determine a 
community sample of 200, including men and women, par- 
ents and non-parents, young and old, rich and poor, in the 
same proportion as the population being studied. The Mc- 
Guire-White scale was used to designate upper, middle, 
and lower socio-economic strata. The teacher sampling 
consisted of 188 second-, fifth-, sixth-, and seventh-grade 
teachers and senior high teachers. A study of public opin- 
ion, consisting of two polls validated by the Institute of 
Administrative Research, was used. This study was con- 
cerned with two major questions, “What Do Good Schools 
Look Like?” and “What Do You Think Schools Could Do?” 

General procedures were: (1) Tabulation of favorable 
responses (in keeping with recent scientific findings in the 
field of education) to the statements on both polls in totals 
and percentages; (2) compilation of tables to show quartiles 
of favorable responses; (3) use of standard chi square tech- 
niques to ascertain differences in the various groups. 

The findings justify the following generalized conclusions: 

1. The community and its teachers were similar in 
their perceptions of the good school in that both: (1) rated 





enjoyment and vocational assistance high, and (2) believed 
that increased attention should be given to art and music 
appreciation. Likewise, there was evidence of substantia] 
agreement respecting the importance of: (1) memorization 
as mind training, and (2) emphasis on grades as motiva- 
tion for learning. 

2. The community and its teachers were not in agree- 
ment about memorization as a means of developing atti- 
tudes, pin-drop silence, and preparation for adult living. 
Teachers showed considerably more understanding of good 
schools as they exist than did community members. 

3. Among socio-economic strata in the community, 
concepts varied. Persons in the higher strata tended to 
agree with the teachers regarding the strongest attributes 
of schools as they exist. On the other hand, persons in 
the lower strata tended to be in greater agreement with 
teachers respecting desirable changes. 

4. Regardless of grade level taught, teachers of grades 
two, five, and six were quite similar in their concepts of 
the good school. High school teachers were at considerable 
variance with elementary teachers. Seventh-grade teach- 
ers tended to be more congenial with elementary teachers 
than with high school teachers in their concepts of the 
good school. 

5. Elementary teachers showed considerably more 
understanding regarding the attributes of schools as they 
exist than did other teachers. 

6. Differences among teachers by grade levels were 
less pronounced in regard to schools as they could be. 
Fifth- and seventh-grade teachers indicated the greatest 
vision. Second-, sixth-, and high school teachers were 
much alike in their concepts. 

7. Both community members and teachers indicated 
considerably less vision regarding desirable changes than 
regarding attributes of schools as they exist. 

In comparison with sixty communities used in the vali- 
dation of the polls, the community selected for this study 
ranks: (1) in the forty-fifth percentile for understanding 
of good schools as they exist, and (2) in the tenth percen- 
tile for vision as to what school could do. 

The writer recommended the following areas for super- 
visors to explore: (1) cooperative study of conflicting 
theories of learning, (2) study of the communication proc- 
ess, (3) standards and procedures for initiating a public 


relations program. 
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AN APPRAISAL OF SELECTED ASPECTS OF 
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OPINIONS OF PARENTS, PUPILS, AND TEACHERS. 


(L. C. Card No. Mic 59-6582) 
Donald C. Manlove, Ed.D. 
Indiana University, 1959 


Chairman: Howard T. Batchelder 


The purposes of this study were to obtain the opinions 
of pupils, parents and teachers concerning the Richmond 
Senior High School in order that they might provide a basis 
for the appraisal of selected aspects of the school. 
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The necessary data were gathered by means of three 
questionnaires. 

A pupil questionnaire was administered to the entire 
student body. From the completed questionnaires a 30- 
per cent random sample was selected. 

A teacher questionnaire was administered to the entire 
faculty. 

Copies of the parent questionnaire were mailed to a 30- 
per cent random sample of parents of senior high school 
pupils. 

The completed questionnaires were coded and the data 
tabulated and analyzed. 

The data for the study resulted from the opinions of 
429 pupils, 225 boys and 224 girls, 62 teachers, and 271 
parents. 

The following conclusions seemed justified in the light 
of the findings of this study: 

1. In general, the pupils, teachers, and parents were 
satisfied with the Richmond Senior High School. The ma- 
jority of pupils, parents, and teachers expressed satisfac- 
tion with the school or work of the school. 

2. In general, the discipline in the school was satisfac- 
tory. Three fourths of the pupils, more than one third of 
the teachers, and three fifths of the parents reported the 
discipline was about right. 

3. The school was providing pupils with only part of the 
help they needed. Substantial numbers of pupils reported 
they needed help with schoolwork and social problems and 
in educational, vocational and college counseling. 

4. Pupils needed to take greater advantage of their 
scholastic opportunities and other school experiences. Al- 
most half the pupils and three fourths of the teachers esti- 
mated pupils spent too little time on their school work. 
Forty per cent of the pupils and 57 per cent of the teachers 
estimated pupils did not participate in enough student ac- 
tivities. 

5. The relative emphasis placed upon curricular areas 
was generally satisfactory. The majority of pupils, parents, 
and teachers endorsed the amount of emphasis that was 
placed upon the curricular areas as about right. 

6. The cost of attending school was a handicap to a 
substantial number of pupils. Approximately 33 per cent 
of the pupils and 44 per cent of the teachers reported it 
cost too much money to participate in school life. 

7. The school needed to assume greater responsibility 
in keeping the parents better informed about the work of 
the school. More than 40 per cent of the teachers and 63 
per cent of the parents reported the school was doing only 
a fair or a poor job in communicating, with parents. 

8. In general, the morale of the teachers was excellent. 
Large majorities of teachers were on record as being 
satisfied with the academic freedom they enjoyed, the free- 
dom to use effective teaching methods, the number of class 
periods taught, and the good relations they enjoyed with 
the administration. 

9. There was some indication that most parents were 
willing to pay the increased costs of education. The ma- 
jority of parents reported teacher salaries were too low. 
When asked whether school taxes should be increased or 
school services cut, 48 per cent said taxes should be in- 
creased and only 5.2 per cent wanted services cut. One 
third were uncertain. 

10. A substantial expansion of the facilities is needed 
at the senior high school. Pupils, parents, and teachers 
listed crowded conditions as the thing they liked least about 









the high school, and they recommended the expansion of 
school facilities. 
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AN EVALUATION OF THE EFFECTIVENESS OF 
A PLANNED KINDERGARTEN PROGRAM 
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Purpose. The purpose of the study was to evaluate the 
effectiveness of a planned kindergarten curriculum on the 
achievement and adjustment in the primary grades. A 
curriculum was constructed which included activities and 
suggestions to develop auditory and perceptual skills, 
quantitative thinking, motor skills, and language abilities. 


Procedure. Two populations, one of 709 children who ex- 
perienced the kindergarten curriculum and one of 620 chil- 
dren without kindergarten entering school in September, 
1954, were the subjects of the study. 

To measure primary grade achievement of the kinder- 
garten and non-kindergarten children the following test 
data were analyzed: 


1. SRA Primary Mental Abilities Ages 5 to 7 to deter- 
mine verbal meaning and perceptual speed. 


2. New York Test of Arithmetical Meanings and Com- 
putation to determine second grade arithmetic 
achievement. 





3. Stanford Achievement - Elementary Battery, Form 
L, to determine third grade achievement in reading, 
arithmetic, language, and spelling. 


4. McKee Phonetic Inventory to determine third grade 
phonetic abilities. 


5. Boston University Adjustment Scale to determine 
third grade school adjustment. 


6. Basic Reading Tests of the Curriculum Foundation 
Series to determine reading levels at the end of 
third grade. 


Sub-studies for comparison measured: 


1. Third grade achievement of the oldest and youngest 
quartile for each population. 


2. Third grade achievement of the fifty highest and 
fifty lowest mental ages with like chronological ages 
for each population. 


3. Third grade achievement of the brightest with like 
chronological ages of those who remained in kinder- 
garten and those who entered first grade. 


During the school years, 1954 through 1956, inservice 
training programs were carried on with the kindergarten 
teachers. These workshops related to using and imple- 
menting the curriculum. 


Findings. The major findings of the study are as follows: 


1. The two populations concerned in the study with mean 
intelligence quotients of 110 and 111 were similar. 
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2. Entering first grade, kindergarteners were superior 
to non-kindergarteners in verbal meaning. In per- 
ceptual speed there was no significant difference. 


3. Kindergarten children excelled the non-kindergarten 
children in arithmetic achievement in grades two 
and three. 


4. The kindergarten children were superior to the non- 
kindergarten children in third grade achievement. 
The Stanford Achievement tests all favoring the 
kindergarten children were as follows: 


a. In word meaning the difference of the means 
was 5.62 with the critical ratio of 10.04. 


b. In paragraph meaning the difference of the 
means was 5.44 with the critical ratio of 8.63. 


c. In arithmetic computation the difference of 
the means was 6.34 with the critical ratio of 
23.48. 


d. In arithmetic reasoning the difference of the 
means was 6.91 with the critical ratio of 16.85. 


e. In language usage the difference of the means 
was 10.47 with the critical ratio of 11.53. 


f. In spelling the difference of the means was 
6.70 with the critical ratio of 11.99. 


5. The kindergarten group excelled the non-kindergar- 
ten group in phonetic abilities. 


6. The kindergarten group received higher scores in 
classroom adjustment. 


7. The kindergarten children surpassed the non-kin- 
dergarten children in completing level two in third 
grade reading. 


. The findings of the sub-studies showed that: 


a. The brightest and the dullest kindergarten 
children were superior to the non-kindergar- 
ten children in third grade achievement. 


b. The kindergarten group in terms of lowest 
mental ages was superior in phonetic abilities. 


co 


c. In comparing the two groups of lowest and 
highest mental ages there was no significant 
difference in classroom adjustment. 


9. It appears that the brightest and the oldest of the 
kindergarten group did not gain significantly by 
remaining in kindergarten. 


Conclusion. On the basis of the preceding evidence, it may 





be concluded that this planned kindergarten curriculum and 
well-trained teachers resulted in real gains in achieve- 
ment and adjustment in the primary grades. 
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A CAUSATIVE-DIAGNOSTIC ANALYSIS OF TURKEY’S 
MAJOR PROBLEMS AND A COMMUNICATIVE 
APPROACH TO THEIR SOLUTION (DEMOCRATIC 
PLANNING AND MASS COMMUNICATION). 


(L. C. Card No. Mic 60-99) 


Ilhan Ozdil, Ph.D. 
The Ohio State University, 1954 


The topic of the dissertation might be stated briefly as 
democratic planning and integrated mass communication. 
Within this framework, the writer attempted to make stud- 
ies of some major areas of Turkish life: agriculture, in- 
dustry, public health, politics, and education. He also tried 
to show how an effective use of mass communication media 
in particular, radio, television, and film can contribute to 
the acceleration of progress. 

The following is a summary of the underlying assump- 
tions of the work: 

1. Turkey is a revolutionary country undergoing com- 
prehensive reconstruction and development programs in 
every aspect of its life and structure. 

2. The recent steps in designing these programs have 
been taken in accordance with scientifically conducted in- 
ternational surveys, studies, and appraisals. 

3. Behind the problems with which these surveys and 
programs deal, there lies a fundamental factor of education 
and communication. 

4. In order to implement effectively the recommenda- 
tions made in the programs for socio-economic develop- 
ment, the planners must communicate the meaning of the 
designed changes to those concerned. This is imperative, 
since the attitudes and conceptions of those who will even- 
tually be affected by the outcomes of the proposed changes 
will make or break the whole program. 

5. As far as socioeconomic planning is concerned, the 
main objective of education and communication is admit- 
tedly to bring about the necessary modifications and changes 
in the concepts, attitudes, behaviors, perceptions, and re- 
sponses of individuals so that they will be more sensitive 
and favorable to, as well as critical of, the planned and 
proposed reforms. In this respect, mass communication 
and education by mass communication media have much to 
offer and contribute, especially in the countries where the 
rate of illiteracy is high and where poverty and isolation 
prevail. 

6. In exploiting the potentialities of mass communica- 
tion media for the benefit of the Turkish people, we can 
draw upon the accumulated knowledge and methods devel- 
oped by more experienced countries and adapt them to 
Turkish conditions. 

The writer believes that in approaching our nationwide 
problems and in motivating the people we should make use 
of a broad-gauge mass media program. Concern in this 
matter is ased mainly upon the hypothesis that without a 
proper process of communication and education aimed at 
desired changes in the “cognitive-perceptual” processes 
and “‘need-value” systems of individuals, the intended 
socio-economic reforms and developments tend to remain 
imposed and on the surface rather than assimilated and 
understood. 

On the basis of this assumption, an attempt was made 
to develop a general methodology for analyzing the prob- 
lems and programs of socio-economic development; and 
also to work out a suggested communication approach to 
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the solution of these problems and to the implementation of 
socio-economic development programs. 

The dissertation consists of two main parts, diagnostic 
and remedial. 

In the diagnostic part, effort was made to identify, de- 
fine, describe, analyze, and classify the selected aspects 
of Turkish life, with specific reference to those phases 


demanding the benefits of organized, speedy communication . 


and education. 

In the remedial part, the writer endeavored to discover 
and suggest ways by which the existing and prospective 
mass communication in Turkey might be integrated effec- 
tively with the programs for socio-economic development. 
However, the purpose was not to develop a blue-print of 
mass communication regarding the topics involved, but 
rather to suggest ways and means of using the existing 
communication media to effect functional objectives. 

The method used in preparing the dissertation included 
extensive library research; questionnaires sent to the 
ministries and agencies directly concerned with the prob- 
lems involved; and content analysis. 

In placing emphasis on the communications and educa- 
tional aspects of the topics, the writer intended to suggest 
ways to alter, perhaps slightly, the lethargy left from the 
past, whereby the great bulk of the people, may become 
more susceptible to the idea of progress and to the variety 
of material benefits that such progress may bring. 

In socio-economic planning, too much emphasis cannot 
be placed on the effects of improved communication and 
education. For “it is impossible to lay down a railway 
without creating an intellectual influence.”! 

Since socioeconomic problems emerge from, develop 
in response to, and are determined by, social-historical 
situations, a brief retrospect was undertaken in order to 
show the emergence of the modern Turkish Republic and 
its problems. It has been concluded that — 

1. From the sociopolitical standpoint, the modern 
Turks, practically in one generation, have been able to 
develop a way of life that is in accordance with any bill of 
human rights and with the idea of self-determination. 

2. From the point of view of economic recovery and 
expansion - while the achievements have not been com- 
mensurate with the projects launched and with the high 
standards of their own best demonstrations - the modern 
Turks have pushed their industrial production far ahead of 
neighbouring countries. They have also afforded their 
peasants opportunities unprecedented anywhere in the 
Middle East. 

Since Turkey, portrayed in this brief retrospect and 
evaluation, is the product of the Kemalist Revolution, and 
since the problems involved were inherited and diagnosed, 
and solutions were attempted by the Kemalist regime, a 
brief appraisal of this movement was made. 

The movement has been described as “social engineer- 
ing,” as an active intelligent guidance undertaken in order 
to introduce purposeful activity on the part of society. It 
developed as a far-reaching democratic educational proc- 
ess aimed at the material and intellectual emancipation of 
the nation and the country. Kemal Ataturk, the instigator 
of the Revolution and the founder of the Republic, by en- 
gineering the transition from hopes to initial achievement, 
has set a pace which is now creating new conditions and 
chain reactions calling for new objectives and measures. 

One of the most important frustrations suffered by the 
regime has been the age-long lethargy or relative absence 








of change on the part of the peasants, who make up 75 to 
80 per cent of the population. Indeed, the solution of Tur- 
key’s problems depends greatly upon the elimination of 
the inertia of the peasantry and upon the capacity of this 
group for education, economic productivity, and political 
responsibility. 

In the solution of its crucial problems, postwar Turkey 
has observed an accelerated progress, attributable not only 
to Turkey’s intensified efforts in national recovery but also 
to international cooperation and participation in the benefits 
of outside help, received through the Marshall Plan, Eco- 
nomic Cooperation Administration (ECA), Organization for 
European Economic Cooperation (OEEC). 

This international cooperation not only brought in the 
necessary technical and financial assistance, it also pro- 
vided Turkey with more cohesive, workable plans for de- 
velopment. Yet, surprisingly enough, these plans often 
failed to make concrete recommendations regarding the 
integration of the existing mass media with the current 
socio economic programs. 

With these shortcomings in mind, the writer devoted a 
considerable part of the dissertation to a causative-diag- 
nostic analysis of some major problems of Turkey. 

The problems under consideration were discussed 
within the framework of social problems, because the re- 
moval or control of these problematic situations is com- 
pletely beyond the ability of one person or a few individuals; 
the moral responsibility for their solution is placed upon 
society at large; and they are social in their results. 

Since the problematic situations in human society may 
finally be resolved into matters of social give-and-take 
in the nature of communication, the main purpose of the 
causative diagnostic analysis was to explore, identify, and 
classify the communication demands in socioeconomic 
planning. 

There is now a tangible trend in governmental circles 
to fore-go the more spectacular - although desirable - de- 
velopments in order to achieve the less spectacular but 
profitable and useful. However, the lack of systematically 
designed, well-integrated communication remains a major 
shortcoming of all the socioeconomic planning. 

The second part of the dissertation was devoted to a 
discussion of integrated communication and to the develop- 
ment of a communicative approach to the solution of Tur- 
key’s problems, for authorities agree that: 

1. Remedial proposals demand a change in the cognitive- 
perceptual processes and need-value systems of individuals. 
This change, in turn, calls for “re-education.” 

2. Improved mass communication may facilitate the 
re-educative process and help bring about the desired 
changes and action. “Communications . . . make it pos- 
sible for complex industrial societies to function and for 
underdeveloped countries to fertilize their ancient cultures 
with new ideas and methods.” In any underdeveloped coun- 
try one finds a high correlation between lack of communi- 
cations and the backwardness of the people and country. 

As a result, the majority of the people in underdeveloped 
areas have been isolated into peasantry and are practically 
prevented from participating in the main stream of national 
life. 

3. Integrated mass communication can contribute to 
deliberately planned socioeconomic development. The 
concept of integrated communication implies the examina- 
tion of problems from the standpoint of communication 
demands and the designing of a communication strategy 
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integrated with programs of development in order to initiate 
more rational, constructive, and intensive action. 

In Turkey, the need is for the conceptualization of com- 
munication as a social technique geared to social control 
and change. Emphasis on communications as an approach 
to the solution of Turkey’s problems does not, by any means, 
imply that mass communication is a panacea. Yet it can 
hardly be denied that where there are deficiencies in com- 
munication, it is difficult, if not impossible, to inform the 
people about programs for socioeconomic development and 
to enlist their cooperation. 

Since the major concern of the dissertation is commu- 
nicative, the conclusions and recommendations might be 
drawn under the major elements of the communicative 
process: communication situation, communicator, com- 
municatee, communication media, communication content, 
and effect. 


I. Communication Situation 

a. Deliberate socioeconomic planning creates new 
communication situations. Between the scientific planner’s 
(a potential communicator) perception and concept of new 
ways and the habitual practices and thinking of the people 
(potential communicatees), there appears a discrepancy, 
instability, and tension. Once such a situation arises, along 
with it, a strong urge and need to communicate, and to be 
communicated to, emerges. 

b. New communication situations must be determined 
and cognitively structured by the produced content of com- 
munication in order to reduce tension and to create new 
need-value systems. 

c. The fact that socioeconomic planning creates new 
communication situations necessitates the integration of 
communication into such planning. 


II. Communicator 

a. The planner or planning agency assumes, of neces- 
sity, the function of the communicator. 

b. Broadly speaking, the modern democratic state as 
a social service state is itself in the position of a com- 
municator. Therefore, it is the task of the state to deter- 
mine the communication demands in its planning. 

c. In order for the state to discharge its responsi- 
bilities as a qualified communicator, the establishment cf 
a non political communication strategy board might be 
considered. This CSB (which, it is suggested, should con- 
sist of specialists from the fields of planning, social scien- 
tists, educators, communication specialists, statisticians) 
will be charged with the task of working out an integrated 
mass communication program, parallel to the preventive 
and promotive socioeconomic planning of the state. It is 
suggested that the functions of the CSB should be com- 
munications and public opinion research; programming 
and production; and public information. 

d. Since the ministries are responsible agencies for 
planning and execution, the organization within the individ- 
ual ministries of an Office of Information and Education 
as the central agency of clearance and issuance for infor- 
mation materials appears to be necessary. ‘ 


III. Communicatee (or Audience) 

a. The success of democratic planning and communi- 
cation depends heavily upon the understanding, cooperation, 
and action of the audience. Therefore, the audience must 
be built up; its needs, interests, demands, expectancies 





and levels of understanding must be determined. The ob- 
stacle of illiteracy regarding listening, looking, speaking, 
and interpreting also must be overcome. 

b. The peasantry makes up the bulk of the potential 
Turkish audience. The state, as a communicator, must 
take into account the social, psychological, and intellectual] 
characteristics of this majority in order to be of service 
to it and to prevail upon it. Public opinion, audience, and 
communications research must be institutionalized. 


IV. Communication Media 

a. Technical needs must be fulfilled before any © 
message can be conveyed. 

b. Radio, film, and television offer great possibilities 
for mass communication and mass education directed to 
better living and better human relations. Radio stands out 
as the most powerful and most important medium of mass 
communication, especially where the high rate of illiteracy 
restricts the impact of printed publications. By using radio 
effectively and intelligently, we can promote and accelerate 
socioeconomic development. 

Television, despite initial obstacles, can be intro- 
duced in underdeveloped areas by means of community- 
owned, large-screen receivers for collective reception. 
Because of the inherent quality which combines sight- 
sound-motion stimuli with a resultant high recall impact, 
television promises to be the greatest medium of mass 
communication and education with respect to socioeco- 
nomic development. 

c. Turkey (with a total of 551 publications, of which 
200 are newspapers, approximately 600 movie theatres, 

4 existing radio stations, with three under construction, 
794,657 radio receivers, and three prospective television 
stations) is now in a position to solve mass media diffi- 
culties; to launch a campaign aimed at providing at least 
every family unit with a radio receiver and every one of 
its 63 provinces with an Educational Film Center. 

As far as the medium of educational film is con- 
cerned, in view of the predominantly rural character of 
the country, the use of mobile cinema and radio units 
would have a practical value for a long time to come. 


V. Communication Content and Communication Effect. 

a. The most important aspect of communication is 
the intent of the communicator. Intent acts as a selector 
and organizer of material. It is manifest in the content of 
communication, which is an organized stimulus field pro- 
duced in order to structure the fields of both its producers 
and interpreters. The preparation and presentation of the 
content is an interpretive function requiring trained per- 
sonnel. 

Plans for socioeconomic development make up the 
communication content. The state as a communicator is 
expected to be explicit regarding the effects to be achieved 
by these plans on particular communicatees. 

This is actually nothing but interpreting socioeco- 
nomic planning in terms of the communicative process. 
The important question in this process is how and by whom 
the message should be prepared and presented in order 
to be understood. 

Modern technical systems and plans, no matter how 
efficient, will not achieve their objectives unless they are 
directed and infused with purpose by a corps of suitably 


trained personnel. 
b. The final and basic problem of communication is 
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effect. What does communication of a given kind do to 
people? How does it affect their opinions? Under what 
conditions does it lead them to action? Effect manifests 
itself in the form of new or modified ideas, opinions, atti- 
tudes, behavior, and action on the part of the communi- 
catee. 

The whole problem of communication’ effects may 
eventually be considered in terms of a learning and inte- 
grating process. The final question is whether learning 
has taken place or not. It cannot be taken for granted that 
large and widespread changes in attitudes, knowledges, 
and practices will automatically occur as a result of edu- 
cation through mass communication. We have learned 
from other experiences that the spread of knowledge and 
the spread of conviction, action, or practice are, at least 
analytically, distinct processes, and that they appear through 
different complementary channels. Individual and time- 
consuming self-demonstration may be required, even after 
visible evidence and objective comparison are readily 
available to all. 

c. The whole problem of socioeconomic planning and 
development may be resolved into the problem of trans- 
forming man, redirecting his thought, will, and action. 

Modern society must be organized in such a way that 
human impulses will be directed toward the development 
of the desired socioeconomic order. Obviously, such an 
order cannot be brought into existence as long as the cor- 
responding human type does not also emerge. 

Communication enters into the process of socio- 
economic planning and the process of human transforma- 
tion as probably the most important factor. Its objective 
in this process should be not only the dissemination of new 
ways, ideas, and means, but also the realization on the 
part of the people of their own resources so that “they 
swing into the wheel of progress without constantly being 
pulled towards the past.” 

d. There is one basic danger in all mass communi- 
cation. It is a one-way street which might lead to a mass 
society that cannot talk back. This danger is actually 
created by the way we make use of mass communication, 
by the way we organize the communicative process. 

If we establish an absolute monopoly on communica- 
tion to pacified media groups, whose members cannot an- 
swer back, even in private, the result we are bound to get 
is a mass society without a public opinion of its own. In 
such a society the community of publics is turned 
into abstracted collectivity of individuals, into media 
markets. 

In order to offset the one-way danger of mass com- 
munication and to save the community of publics, we must 
create and establish conditions and rules that allow and 
uphold the wide and symmetrical formation of opinion. 
This is rendered possible only by preserving the demo- 
cratic structure of society which prevents the absolute 
monopoly and control of the mass media by power politics, 
and by producing a disciplined and informed mind, a free 
intelligence which cannot be overwhelmed. 

Mass communication with its powerful media is a 
neutral social technique whose use is limited by the human 
equation. It can help either totalitarianism or democracy. 
Indeed, the preservation of the democratic structure of 
society alone is not sufficient guarantee of the constructive 
use of mass communication. For democracies, old or 
new, are not necessarily immune to the establishment of 
absolute majority controls. 








In addition to preserving the democratic social struc- 
ture, we must restore the primacy of individual communi- 
cation. We must also organize mass communication in 
such a way as to elicit critical and purposeful participation. 
Education, not manipulation, is the goal. 

Microfilm $4.45; Xerox $15.00. 346 pages. 
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SELECTED ELEMENTARY ENGLISH PROGRAMS 
IN THE JUNIOR COLLEGES OF CALIFORNIA 


(L. C. Card No. Mic 59-6874) 


Guerd Gustave Pagels, Ed.D. 
Stanford University, 1959 


Nature of the Study 


The dissertation is an exploratory and descriptive study 
of very elementary remedial and terminal English pro- 
grams in the public junior colleges of California, courses 
that are below the level of the usual subfreshman or “bone- 
head” English course. The widespread provision of such 
courses apparently has no parallel in the junior colleges 
of other states or in the four-year colleges of the nation. 


Procedure of the Study 


Questionnaires were sent to department chairmen of 
60 public junior colleges of California, and a longer form 
to approximately 150 instructors to obtain information and 
judgments about the course, including objectives, content, 
methods, materials, problems, and an evaluation of the 
course and of the students served. Also, an objective sam- 
ple was taken of the high school and college records of 
291 students who started such a course in four different 
junior colleges in the fall of 1955. Data from the ques- 
tionnaires and from the objective sample were compiled, 
grouped, compared, and analyzed. 





Results and Conclusions 





At least two thirds of the public junior colleges of 
California provide a general English or communications 
course that is more elementary than English at the usual 
subfreshman (Subject A) level. The courses may be either 
remedial or terminal in nature, or both, and an average 
(mean) of one third of the total population of beginning 
freshmen are assigned to such courses on the basis of 
placement tests generally employing the Cooperative Eng- 
lish Test. 

Department chairmen and instructors are in almost 
unanimous agreement that the problem of providing in- 
struction for large numbers of poorly prepared students 
at a level below Subject A remedial English exists, but 
are less agreed on the desirability of providing for such 
a problem. A one-third minority believes that provision 
of courses below the Subject A level is undesirable. 

Instructors’ estimates of the abilities of students at 
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the elementary English level are that they are largely non- 
verbal, poor in reading and spelling, of sub-normal intelli- 
gence, probably not capable of completing two years of 
terminal work, and unrealistic in their educational am- 
bitions. 

Objective evidence about these students is contradictory. 
Their high school grade average in English are almost 
straight C. Intelligence test scores on high school tran- 
scripts show 72% to be in the 90-120 range. Yet college 
ACE psychological examination scores indicate the ma- 
jority are in the lowest quarter, both in verbal and quan- 
titative aptitudes. College transcripts show that one fifth 
of these students drop out before completing the first se- 
mester. The average length of attendance is two semes- 
ters. Less than half go on to a second semester of termi- 
nal or Subject A English. Less than 10% complete the 
regular transfer-level English course. Less than 15% 
eventually graduate with the two-year A.A. degree. 

An analysis of the organization, content, methods, and 
materials used indicates practices and objectives which, 
on the basis of research in English, are not the most valu- 
able nor the most effective experiences for terminal stu- 
dents. Classroom practices seem to be influenced largely 
by available materials, concentrating on remedying, at 
the formal level, usage and mechanics, employing much 
drill from workbooks designed for aspiring transfer-level 
students. There is little emphasis, even at a simple level, 
on oral work, critical thinking, or development of dis- 
crimination in or enjoyment of contemporary periodicals, 
newspapers, moving pictures, and television. Methods 
which are indicated by research as most promising are 
least used. 

The evidence suggests that the junior college must more 
carefully define and plan a realistic and positive English 
program to provide enriched terminal experiences for 
average or slow students. 
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SUGGESTED CONTENT FOR THE EIGHTH GRADE 
SOCIAL STUDIES PROGRAM IN LOUISIANA TO 
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DEPARTMENT OF EDUCATION 
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Katye Lee Posey, Ed.D. 
University of Houston, 1959 


In the public schools of the State of Louisiana at the 
eighth grade level, Louisiana history, geography, govern- 
ment, and resources are taught. 

This thesis was based on the premise that eighth grade 
social studies teachers need help in planning the program 
of instruction for pupils. The history textbook was copy- 
righted in 1924 and the resources textbook in 1944. There 
are no textbooks for Louisiana geography and Louisiana 
government on the list of state adopted textbooks. No 
course of study nor curriculum guide is available from 
the State Department of Education to give the teachers 
guidance or assistance in planning the program of instruc- 
tion for pupils in the eighth grade social studies classes. 
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The purposes of this study were to: (1) analyze the 
present eighth grade social studies program in Louisiana; 
(2) identify the objectives of selected teachers and the 
State Department of Education for the eighth grade social 
studies program; (3) compare these objectives with the 
objectives for the state social studies program of some 
other states as they are listed in courses of study and 
curriculum guides published by various states; (4) and 
suggest the content for the eighth grade social studies 
program that would support the principal objectives stated 
by selected teachers and listed by the Louisiana State De- 
partment of Education as being important to pupils. 

Much reading, deliberation, and critical examination of 
materials of instruction over an extended period of time 
have gone into this study. Two questionnaires were sent to 
teachers. The purposes of the first one were to: (1) deter- 
mine the preparation of the studies; (2) ascertain the ad- 
ministrative conditions under which Louisiana social 
studies is being taught; (3) determine what materials of 
instruction are furnished eighth grade social studies 
classes; (4) ascertain the teachers’ opinions of the mate- 
rials furnished; (5) ascertain the teaching methods used; 
(6) identify the most interesting content of the course; 

(7) and identify the concepts and objectives which teachers 
feel should be developed with pupils. The purpose of the 
second questionnaire was to secure teachers’ opinions of 
the value of the objectives of the social studies program 
for the pupils. A number of fourth, fifth, and sixth grade 
teachers and librarians from several junior high schools 
and a senior high school were contacted in order to learn 
what materials on Louisiana were available at each of these 
levels for pupils to use. Two publishers of music textbooks 
were contacted and requested to supply lists of songs in 
their series that were related to Louisiana. 








CONC LUSIONS 


The following are the most significant findings revealed 
by the study: 

1. A greater number of women than men teach eighth 
grade social studies in Louisiana. 

2. Not all teachers of eighth grade social studies are 
well-trained for teaching that subject although nearly 
all have college degrees. 

3. Many of the eighth grade social studies teachers are 
still probationary teachers. 

4. Many teachers feel a need for a course of study or a 
curriculum guide to help in planning work for eighth 
grade social studies classes. 

5. The “unit method” is the method of teaching that most 
eighth grade teachers use in social studies classes. 

6. Many teachers feel that the materials of instruction 
furnished by the state are inadequate in meeting 
the needs of the pupils in the eighth grade social 
studies program. 

7. Most of the objectives set by teachers and the State 
Department of Education for the eighth grade social 
studies program of Louisiana are found in the 
courses of study or curriculum guides of other 
states. 

8. A very limited number of books with information about 
Louisiana is available for pupils to read in the ele- 
mentary school. 

9. Many more books with information about Louisiana 
are available in junior and senior high school 
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libraries, but the reading level of many of these is 
above that of the average eighth grade pupil. 


RECOMMENDATIONS 


This study points up several definite means of improv- 
ing the eighth grade social studies program of Louisiana. 
This improvement would be evidenced if: 

1. The State Department of Education 


a) Specified certification that would ensure that all 
teachers of eighth grade social studies had some 
training in college for teaching the history, geog- 
raphy, government, and resources of Louisiana. 

b) Adopted for the state and provided each school with 
textbooks and other materials of instruction for 
the separate subjects of the eighth grade social 
studies program and/or a fused program that 
would meet the needs and abilities of pupils. 


2. The teacher training colleges 


a) Provided specific courses in history, geography, 
government, and resources of the state of Louisi- 
ana. 

b) Provided opportunities for teachers to examine and 
become familiar with a variety of materials on 
Louisiana and to learn some effective techniques 
for using the materials. 


3. The parish or city school system 


a) Provided for in-service programs of education to: 
(1) supplement the training for teaching eighth 
grade social studies that teachers received in 
college; (2) expand the horizon of methods and 
techniques that teachers can use; (3) and increase 
the scope of the outcomes of the eighth grade 
social studies program through a more functional 
use of content. 

b) Purchased with state allotted funds, a variety of 
carefully selected materials of instruction to be 
used by pupils in eighth grade social studies 
classes. 


4. The principal of the school that has an eighth grade 


a) Permitted eighth grade social studies teachers to 
participate in planning for and selecting the mate- 
rials of instruction that are purchased for the 
school. 

b) Observed the teacher’s techniques of teaching social 
studies and offered suggestions for and assistance 
in improving the program of instruction. 


5. The teacher of eighth grade social studies 


a) Had specific training for the teaching of Louisiana 
history, geography, government, and resources. 
b) Planned the program of instruction for her class 
according to the needs and abilities of the pupils. 
Microfilm $5.95; Xerox $20.80. 467 pages. 





THE VALUES WHICH HOMEROOM TEACHERS 
ASCRIBE TO THE VARIOUS HIGH SCHOOL SUBJECTS 
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The purpose of this study was to ascertain the values 
which homeroom teachers accord to the various highschool 
subjects, and especially as related to their own fields of 
subject specialization. 

By means of a two-page check list, the writer canvassed 
229 teachers in junior and senior high schools in Western 
Pennsylvania. Page one called for personal data, espe- 
cially their fields of specialization. Page two requested 
that the respondents indicate the bearing of each of 27 dif- 
ferent subjects in the high school curriculum upon each of 
six principal objectives of education (Civic-social-moral 
Values, Vocation, Recreation, Health, Command of the 
3 R’s, and Mental Efficiency) by writing numbers opposite 
the various subjects, as follows: 3---Much bearing; 2--- 
Some bearing; 1---Little or no bearing; 0---Don’t know. 

In the second part of the study, the writer attempted 
to supplement the findings resulting from the check list 
by the use of unstructured interviews with 12 high school 
counselors in Western Pennsylvania. The purpose was to 
find out from them what evidence of prejudice or ignorance 
of school subjects homeroom teachers reveal in their cur- 
ricular counseling of pupils. Each counselor was given a 
copy of the check list mentioned above and asked to go 
down his roster of homeroom teachers, citing examples of 
teachers’ prejudices, blind spots, and ignorances in knowl- 
edge of the values of the school subjects. From these ex- 
amples, the writer attempted to interpret teachers’ capac- 
ity for providing educational guidance as a clue to their 
evaluation of the subjects in the curriculum. 

As it was felt that teachers might be especially con- 
scious of values in the subjects they had studied and un- 
aware of values in subjects they had not studied, their 
check lists—in the first study—were classified according 
to their fields of specialization. Such partitioning did not 
reveal many marked differences. Most notable was the 
low level of value which industrial arts teachers accorded 
to the study of foreign languages, especially modern lan- 
guages. The teachers as a whole showed a marked tend- 
ency to regard most subjects as having much bearing on 
mental efficiency. Seemingly, this emphasis signifies a 
tendency to cling to the theory of formal discipline rather 
than to look for specific practical values. 

The interviews with the 12 counselors were more pro- 
ductive of evidence of prejudice or ignorance on the part 
of homeroom teachers in their practice of curricular 
counseling. They noted in nine per cent of the teachers a 
disposition to view the college-preparatory sequence of 
mathematics as valuable for “training the mind”; they 
had observed in 10 per cent of the teachers a tendency to 
make known their prejudice in favor of the college pre- 
paratory curriculum; they averred that 34 per cent of the 
teachers of major subjects recruited pupils for their own 
fields of specialization; and they identified 23 per cent of 
teachers as tending to ignore the values which the “minor” 
subjects had for pupils of special talents in those subjects. 

The contribution which this study makes is in calling 
attention to the need for having curricular counseling given 
by individuals who have broad knowledge of subject values, 
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who are truly catholic in viewpoint, and who will give coun- 
sel for the pupil’s welfare rather than to serve the interests 
of any department or teacher. If this function is to be dis- 
tributed among homeroom teachers, they must be selected 
with care, educated to the responsibility, and supervised 
in their performance. 

Microfilm $2.50; Xerox $5.60. 111 pages. 


A STUDY OF CERTAIN PUBLIC ATTITUDES TOWARD 
THE ORTHOPEDICALLY DISABLED: A COMPARISON 
OF KNOWLEDGE OF, AND CERTAIN ATTITUDES 
TOWARD THE ORTHOPEDICALLY HANDICAPPED AS 
RELATED TO THREE GROUPS DIFFERING IN EXTENT 
OF CONTACT WITH A REHABILITATION PROGRAM. 
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Godfrey Allan Roeher, Ph.D. 
New York University, 1959 


Chairman: Professor Roland H, Spaulding 


This study was designed to explore previously investi- 
gated, but unproven, theoretical deductions concerning the 
relationship between certain cultural factors and the status 
of public attitudes toward the physically disabled minority 
in society. 

The specific hypothesis proposed was that a trend study 
would reveal a pattern of public attitudes toward the dis- 
abled which could be distinguished according to the extent 
of accurate information held about, and the degree of per- 
sonal experience with, disabled persons. 

The preliminary constructed summated rating type of 
attitude and information scales were standardized on two 
large pilot groups, yielding internal consistency reliability 
coefficients of .84 and .80, respectively. These scales, 
together with a biographical inventory were administered 
to a sample of over five hundred persons, drawn from a 
research universe of adults who had donated to a province- 
wide (Saskatchewan) rehabilitation fund campaign. Sample 
selection employed combined random and stratified sampl- 
ing methods. A composite of “personalized” devices in the 
mailing technique yielded seventy-five per cent gross re- 
turns (sixty per cent usable). The subjects were divided 
into three groups, representing “minimal,” “medial,” and 
“maximal” degrees of contact with physically deviant per- 
sons, and were designated as Groups I, I and III. The data 
were tallied to provide subgroup analysis according to cer- 
tain cultural and personal variables. 

The principal findings revealed significant mean atti- 
tude score differences (“t” ratio) between all research 
groups. Less pronounced results were obtained with re- 
gard to information scores where verifiable differences 
occurred between the minimal and maximal contact groups 
only. A correlative concomitance of .64 existed between 
attitude and information scores as a whole, with the rela- 
tionship distinctly less positive for Groups I (.54) and II 
(.51), than for Group III (.85). 

The secondary results associated with the social and 
personal characteristics of the sample revealed significant 
differences (chi square) between the factors of age, reli- 
gion, residence and occupational status of the respondents, 




























but not with respect to the sex variable. 
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The research hypothesis was found tenable for the atti- 
tude variable, and with minor exceptions, for the factual 
knowledge factor. Additional cultural and personal cross- 
pressures, though operative, did not account for the differ- 
ences noted. 

The findings can contribute to the field of knowledge 
through refinement of measurement techniques; can pro- 
vide bases for further formulation of research hypotheses, 
and can delineate practical leads for rehabilitation agency 
programming. Microfilm $2.60; Xerox $9.00. 200 pages. 


THE ASSOCIATION BETWEEN SELECTED 
PRE-COLLEGE EXPERIENCES AND SUBSEQUENT 
ACADEMIC ACHIEVEMENT OF FRESHMEN WHO 

ENTERED THE PENNSYLVANIA STATE 
UNIVERSITY IN SEPTEMBER, 1957. 


(L. C. Card No. Mic 59-6797) 


Robert Homer Saylor, Ed.D. 
The Pennsylvania State University, 1959 


The purposes of this study were to provide information 
to supplement existing techniques of prediction of collegiate 
academic success and to assist counselors, teachers, and 
advisors in the identification of potential over and under- 
achievers by investigating pre-college experiences which 
might prove to be useful factors. 

It was hypothesized that a statistically significant asso- 
ciation exists between selected pre-college personal and 
experience factors such as education and occupation of the 
parents, number of siblings, size of high school graduating 
class, and work history and the subsequent academic 
achievement of college students. 

From 2,857 resident students who entered The Penn- 
sylvania State University in 1957 and had completed the 
first and second semesters toward the baccalaureate de- 
gree and had not enrolled for only the second semester, 
transferred from another institution, been admitted for 
other than the Fall Semester 1957, and for whom predicted 
and cumulative averages were available were selected 
250 males and 175 females for study. 

The males and females were each divided into five sub- 
groups according to categories of achievement as deter- 
mined by the arithmetic difference between the cumulative 
average at the end of the second semester, Spring 1958, 
and the predicted grade point average (based on high school 
rank and entrance tests) for each student. 

Sixty-five facts of pre-college experiences were iden- 
tified for each student. The facts were coded and placed 
on IBM cards to expedite sorting and tabulating. 

The findings of this study suggest utilization of the 
following statistically significant biographical data to ex- 
tend the effectiveness of the now widely used prediction 
methods. 

The males who overachieved were below the second 
fifth of their high school class; were nineteen years of 
age or older at the time of admission to college; hadeither 
no siblings or three or more siblings; reported member- 
ship in the National Honor Society; reported paid, full- 
time work experiences; graduated in classes of 100-199 
students; graduated in the first fifth or the third, fourth, 
and fifth fifths with classes of 100-199 in size; or possessed 
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paid, full-time work experience and graduated with classes 
of 99 or less in size. 

The males who underachieved were in the second fifth 
of their high school class; were eighteen years of age or 
younger; had two siblings; reported clerical and sales 
occupations for their fathers; graduated with classes less 
than 100 or 200-299 in size; did not report membership in 
the National Honor Society; did not report paid, full-time 
work experiences; or were in the second fifth high school 
rank and graduated with classes of 100-199 in size. 

The females who overachieved reported that their 
mothers had fifteen or more years of education; that their 
mothers were employed part-time; participation in student 
government; participation in a variety of cocurricular ac- 


tivities; or applied for admission to three or more colleges. 


The females who underachieved reported that their 
mothers had fourteen or less years of education; did not 
report participation in student government; did not report 
participation in a variety of cocurricular activites; or ap- 
plied for admission to The Pennsylvania State University 
and but one other college. 
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The problem. The purpose of this study is to identify 
and analyze certain factors that affect school enrollments 
in Pennsylvania and to find suitable methods for forecast- 
ing the size and nature of those enrollments for future 
school years. 

Procedures are summarized as follows: 

1. Developing and applying equations for straight lines, 
cosine waves, log rurves, and the simplex growth curve by 
utilizing Pennsylvania birth data. 

2. Predicting the number of annual births in Pennsyl- 
vania for the years 1958 through 1970 by establishing and 
applying separate birth-rate prediction formulas for each 
of the five-year age groups of mothers. 

3. Developing and applying methods and formulas for 
forecasting public school enrollments in Pennsylvania by 
considering such factors asthe number of births and deaths, 
net migration, number of children not attending school, 
enrollments in nonpublic schools, types of enrollments, 
and kinds of school organizations. 

4. Demonstrating the application of statistical pro- 
cedures to vital statistic and enrollment data for the pur- 
pose of predicting county and local school enrollments. 

Findings and conclusions are summarized as follows: 

1. A chi square test for “goodness of fit” of the com- 
pound curves of the type, Y = a cosX + b log.X + c, which 
were fitted to Pennsylvania birth data, indicated that they 
were not reliable for predicting the number of annual 
birtus in Pennsylvania to the nearest thousand. 

2. When birth rates are expressed as the ratio of the 
number of annual births to the number of females ages 
15-34 in Pennsylvania, a curve described by an equation 

















for the straight line fits the actual birth-rate data for the 
years 1940 through 1957 better than curves described by 
simplex growth, log,, or log,, equations. 

3. The proportion of females in the younger and more 
productive ages of the 15-44 age group of mothers in 
Pennsylvania has increased during the years 1950 through 
1957. 

4. Estimated death rates applicable to elementary 
school age (5-11 years) groups in Pennsylvania have de- 
creased from 4.42 per cent during the school year 1950- 
51 to 3.57 per cent during the school year 1957-58. The 
decrease during the same time interval for the secondary 
school population (12-17 years) was from 6.08 per cent to 
4.68 per cent. This was due mainly to decreases in the 
infant death rate. 

5. It seems probable that public elementary school 
enrollments in Pennsylvania will increase from approxi- 
amtely 1,121,000 to 1,224,000 during the school years 1957- 
58 through 1969-70; public secondary school enrollments 
will increase from 698,000 to 981,000. Nonpublic school 
enrollments will probably increased from 421,000 to 
558,000 in the elementary division and from 98,000 to 
157,000 in the secondary division during the school years 
1957-58 through 1969-70. 

6. The rate of net out-migration sustained by the age 
groups which make up the school-age population in Penn- 
sylvania has been increasing since the 1930 census. 

7. Public school enrollments in Pennsylvania have 
increased between 1950 and 1957 in spite of out-migration 
and a trend for larger enrollments in nqnpublic schools. 
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UNIT TEACHING PRACTICES 
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The purpose of the study was to describe unit teaching 
practices in the elementary school and to identify factors 
which influence those practices. 

The investigation was limited to one school system. 
The method employed was descriptive. Three instruments 
were devised and used: a survey questionnaire, to which 
116 teachers responded, and which sought general informa- 
tion, although several questions bearing upon unit teaching 
were included; a second questionnaire concerned specifi- 
cally with unit teaching and to which 31 teachers (the study 
group) responded; interviews held with the study group. 
Study group members were chosen randomly except that 
proportionate representation was sought from the eleven 
schools participating and among the several grades (kin- 
dergarten through sixth). The questions were designed to 
obtain “free responses” and were adopted after having 
been screened by several university faculty members and 
given a “trial run” by another group of teachers. Re- 
sponses obtained from the three instruments were com- 
pared and, for the most part, they showed consistency. 
Care was taken to control “bias” on the part of the in- 
vestigator and to eliminate “threat” to the teachers re- 
sponding. 














The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 









3136 





EDUCATION 





A search of the literature revealed that basically two 
notions have affected present day unit teaching practice. 
The first, sourced in the writings of the Herbartians and 
Henry C. Morrison, put primary emphasis upon unity within 
and among the subject matter areas. The second, derived 
from the thinking of John Dewey and William Heard Kil- 
patrick, gave first priority to unity within and among learn- 
ers. This latter idea was further developed by B. Othanel 
Smith to emphasize the “process” of thinking-learning in 
its several ramifications. 

The investigation disclosed that, with one exception, all 
teachers responding employed a method called unit teach- 
ing. For the most part, unit selection was on the basis of 
course of study recommendations or textbook divisions. 
Time spent in unit teaching was largely the teacher’s deci- 
sion. Unit teaching was featured by: the correlation of 
subject matter; organization of study around a central 
theme; seeking the achievement of democratic and group 
values; provision for and development of individual differ- 
ences and children’s interests; high motivation; use of 
learning media beyond textbooks; and wider pupil involve- 
ment. Unit teaching was further characterized by being 
more child-centered and by its flexibility. Encouraging 
creativity and concern for child growth and development 
were added as advantages. Some teachers believed that 
there were disadvantages: time-consuming; danger of 
becoming formalized; loss or lack of control; neglect of 
“basic skills.” 

Teachers learned about unit teaching in college courses, 
from observation of their colleagues’ work and through 
interchange of ideas with them. After having taught, the 
latter source seems to have had the greater influence in 
altering practice. Most units were pupil-teacher initiated. 
Art and language arts activities were in greatest evidence. 
Community resources and adult personnel were favored 
resources. Unit “types” were described in terms of sub- 
ject matter areas. Most teachers changed classroom or- 
ganization for unit work. Teachers preferred intervisita- 
tion, interchange of ideas with colleagues, workshops, and 
help from supervisors as the in-service activities to im- 
prove their practices. There was considerable evidence 
that disagreement, confusion, uncertainty, and lack of un- 
derstanding existed regarding unit teaching. 

Recommendations included: helping teachers understand 
what is to be “unified”; employing the unit method in col- 
lege class work; deliberate teaching for “transfer” of unit 
ideas in college classes; emphasizing continuing teacher 
education through “in-service” training in college adminis- 
tration courses; helping teachers eliminate “hazards” in 
unit work; greater emphasis on “processes” of learning- 
thinking; wider use of teachers’ in-service choices; giving 
recognition to outstanding practice; and using “key” teach- 
ers to aid and encourage others. 

Microfilm $3.10; Xerox $10.60. 239 pages. 
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THE EFFECT OF ADOLESCENT PHYSICAL 
DEVELOPMENT ON ART EXPRESSION 


(L. C. Card No. Mic 59-6802) 


Donald Macbeth Uhlin, Ed.D. 
The Pennsylvania State University, 1959 


This study was an effort to determine the effect of 
adolescent physical development on art expression. It 
was expected that recognition of the effect of this factor 
upon the art product would be a means of more thoroughly 
understanding the adolescent’s personality growth as.well 
as to contribute to more adequate evaluation of adolescent 
art expression. To study the effect of physical develop- 
ment on art expression, art trained individuals evaluated 
two-dimensional adolescent art products for factors of 
aesthetic quality and factors of content. 

The population of the study consisted of one-hundred 
and forty-three individuals, twelve, thirteen, or fourteen 
years of age, in the Greenbelt Junior High School of Green- 
belt, Maryland. From literature in the field of physical 
growth and development criteria were developed to evalu- 
ate the physical development of each individual. Factors 
extrinsic to physical development, sex, and age were also 
compiled to determine other effects on the art product. 
These included the individual’s intelligence quotient, social 
group status, and social adjustment. An adjective check- 
list reflective of student attitudes and self-concept was 
also obtained to substantiate the descriptive findings of 
the study. 

Four motivations were given the students. For response 
to the motivations the students were offered a wide range 
of two-dimensional art media except for the last motivation 
in which they were asked to use pencil. The judges eval- 
uated each individual’s work separately for total quality; 
the occurrence of humor, fantasy, and idealized reality; 
and four aspects of quality: detail, rigidity, line, and emo- 
tion. The decision to evaluate these areas of the art prod- 
ucts evolved from study of literature in the fields of art 
education, education, and psychology as well as from em- 
pirical means. Total quality was judged according to ge- 
stalt preference on a five point scale. The occurrence of 
humor, fantasy, and idealized reality were evaluated as 
occurring or not occurring in the work of each individual. 
The aspects of quality were evaluated in terms of more or 
less - that is the degree to which the work met the element 
being considered. 

Statistical analysis of the total quality judgments indi- 
cated that adolescent girls on the average produce superior 
quality two-dimensional art products than do adolescent 
boys. No significant relationship appeared between the 
total quality of the art product and the physical develop- 
ment levels within sex groups though a trend was indicated 
by superior quality work of post-pubescent girls over the 
relatively poorer quality work of pre-pubescent girls. The 
more intelligent students were found to consistently pro- 
duce superior quality work. Group leaders tended to pro- 
duce superior quality work in comparison to group isolates. 
Well adjusted individuals tended to produce superior quality 
work to that of poorly adjusted individuals. Superior quality 
work among the adolescent boys was found to be inverse 
to age. The thirteen year old adolescent girls tended to 
produce the most superior work among their sex. Adoles- 
cent boys were found to produce significantly more humor 
expression than adolescent girls. Adolescent girls tended 
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to produce significantly more idealized reality expression 
than adolescent boys. Fantasy as defined in this study did 
not occur to a measureable degree. Literature concerning 
humor defined it as a release mechanism for emotional 
pain - often produced by social awareness of physical de- 
viation. It seemed to appear among the boys as a substitute 
for overt “feminine” expression such as crying. Analysis 
of the adolescent boys’ humor expression revealed signifi- 
cantly more expression of humor among the early and late 
developing boys. The adjective checklist verified the gen- 
eral increase of emotional pain among these adolescent 
boys. Social group status showed no relationship to humor 
expression but poor social adjustment related very highly. 
Idealized reality expression among the adolescent girls 
occurred significantly more among the post-pubescent 
girls. Detail appeared significantly less in drawings after 
13 years. Girls expressed significantly more detail than 
boys. Adolescent boys, especially the early and late groups, 
appeared rigid. Early and late developing adolescent girls 
appeared to use a great deal of linear quality in drawings. 
Expression of emotion dropped off significantly in drawings 
after thirteen years of age. 

Microfilm $2.50; Xerox $8.20. 180 pages. 
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The purpose of this investigation was to study the 
relative effectiveness of teaching first year algebra by 
television-correspondence study and teaching first year 
algebra by conventional methods. This purpose was ac- 
complished by comparing statistically the achievement of 
110 students enrolled in first year algebra in six small 
Nebraska high schools who received instruction by tele- 
vision-correspondence study and the achievement of 83 
students enrolled in first year algebra in five small Ne- 
braska high schools who received instruction by conven- 
tional methods. 

Television-correspondence study involved instruction 
by correspondence, instruction by television, and limited 
instruction by the local supervisor. The correspondence 
materials provided (1) the basic organization of the course, 
(2) units of study including reading and study assignments, 
and (3) instructions for completing the assigned written 
work. The students’ assignments and tests were sent to 
the Supervised Correspondence Center for evaluation and 
suggestions for improvement by the correspondence teacher. 

The second element involved in television-correspond- 
ence study was instruction by television. The instruction 
by television consisted of a daily thirty-minute lecture- 
demonstration. The studio teacher, in cooperation with 
the KUON-TV program director, planned and presented 
the instruction by television. During the telecast the studio 








teacher discussed the concepts and skills usually included 
in the content of a traditional first year algebra course. 

The third element involved in television-correspondence 
study was the local supervisor. The local supervisor was 
the faculty member of each of the experimental schools 
who was assigned to supervise the algebra class receiving 
instruction by television-correspondence study. Only three 
of the six local supervisors were certified to teach high 
school mathematics. The directions given to the local 
supervisors recommended that they provide the students 
in their class with whatever assistance their experience 
and training would permit. In addition to assisting the 
students, the local supervisor was responsible for (1) main- 
taining a classroom situation conducive to learning, (2) dis- 
tributing materials received from the University, (3) ad- 
ministering tests and quizzes, and (4) mailing students’ 
questions, papers, and other reports to the University. 

The experimental design required that the achievement 
of students in the experimental group and in the achieve- 
ment of students in the conventional group be statistically 
compared. To provide data to equate statistically the two 
groups the following tests were administered during the 
first week of the school year: 

(1) The Cooperative Mathematics Test for Grades 7, 8, 
and 9, Form X, as a measure of previously acquired knowl- 
edge of mathematics. 

(2) The California Algebra Aptitude Test as a measure 
of algebra aptitude. 

(3) The Henman-Nelson Test of Mental Maturity, Form 
C, as a measure of scholastic aptitude. 

The Cooperative Algebra Test, Elementary Algebra 
Through Quadratics, Form T, was the criterion used as a 
measure of algebra achievement and was administered 
during the last week of the school year. 

Statistical analyses of differences in achievement ap- 
pear to make tenable the following conclusions: 

(1) Students who received instruction in first year alge- 
bra by. television-correspondence study achieved as well 
as students who received instruction in first year algebra 
by conventional methods. 

(2) Students who received instruction in first year alge- 
bra by television-correspondence study who were super- 
vised by teachers certified to teach high school subjects 
excluding mathematics achieved as well as students who 
received instruction in first year algebra by television- 
correspondence study who were supervised by teachers 
certified to teach high school mathematics. 

(3) Students of high ability who received instruction in 
first year algebra by television-correspondence study 
achieved as well as students of high ability who received 
instruction in first year algebra by conventional methods. 

(4) Students of low ability who received instruction in 
first year algebra by television-correspondence study 
achieved as well as students of low ability who received 
instruction in first year algebra by conventional methods. 

| - Microfilm $2.60; Xerox $9.00. 199 pages. 
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THE EFFECTS OF VARIABLE SCHEDULING ON THE 
ACHIEVEMENT OF TYPEWRITING SKILL 


(L. C. Card No. Mic 59-6877) 


Jack Yuen, Ed.D. 
Stanford University, 1959 


Statement of the Problem 

The purpose of this study was to estimate the effects of 
variable scheduling on the achievement of typewriting skill. 
It was hypothesized that a scheduling pattern different than 
the widely used single-period-per-day, five days-per-week 
scheduling pattern might result in superior straight-copy 
speed and accuracy and superior production typewriting 
skill. It was further hypothesized that one of the double- 
period scheduling groups would be more accurate and 
slightly faster than the other variably scheduled groups. 





Procedures 

Classes meeting 2, 3, 4, 5 and 6 40-minute periods per 
week were used in conducting the experiment. The classes 
meeting 4 and 6 times per week met for double-periods 
2 days and 3 days per week, respectively. 

Straight-copy tests were given to each of the experi- 
mental groups at the end of every tenth lesson and at the 
end of every six-week period. The mean scores for each 
of the classes were compared by analysis of variance. The 
six-week scores were compared to the results found in the 
Iowa Continuing Study of Typewritting, and the error per- 
formance on the six-week tests was compared by the chi 
square test for statistical significance. 

At the end of the semester, a production test and a 
straight-copy test was given to each of the experimental 
classes. The semester-end results were compared to 
findings in other research. 





Results 

The doulbe-period classes were not superior to the 
achievement of the other classes, and there were no sig- 
nificant differences between the speed and production per- 
formance of the double-period classes. 

No significant difference was found between means on 
the timed tests given at the end of the first, second, and 
third six-week periods. 

The experimental classes were not as fast as but were 
often more accurate than the findings reported in the Iowa 
Study, Lloyd’s national study, and the Stanford Study of 
summer session typewriting. 

In the production test, no significant differences were 
found between means of the classes meeting 3, 4, 5, or 6 
times per week. All experimental groups were below the 
national norms on the production test. 


Conclusions 
Within the scope and limitations of this study, the data 


seemed to justify the following conclusions: 


1. None of the experimental groups was able to exceed 
the performance standards reported in other studies; 


. The double-period groups did not exceed the per- 
formance of the other variable scheduling patterns 
in this study; and, 


. The overall effect of variable scheduling on the 
achievement of typewriting skill seems to be more 


accurate, but slower typing. 
Microfilm $2.50; Xerox $6.40. 131 pages. 
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CRITICAL BEHAVIORAL REQUIREMENTS OF 
OF HEADS OF DEPARTMENTS 


(L. C. Card No. Mic 59-6979) 


Howard Franklin Aldmon, Ed.D. 
The University of Tennessee, 1959 


Major Professor: Galen N. Drewry 


The problem of this study was to establish critical 
behavioral requirements of the department head as derived 
from data received from three institutions of higher learn- 
ing: the University of Tennessee at Knoxville; The Uni- 
versity of the South, Sewanee, Tennessee; and Western 
Carolina College, Cullowhee, North Carolina. The study 
encompassed the following sub-problems: (1) gathering 
statements of behavioral practices from department heads 
and staff members, (2) establishing and categorizing criti- 
cal tasks of department heads, (3) analyzing, describing, 
and categorizing effective behavioral practices of depart- 
ment heads, (4) analyzing, describing, and categorizing 
ineffective behavioral practices of department heads, and 
(5) setting forth critical behavioral requirements. 

A modification of Flanagan’s Critical Incident Tech- 
nique was utilized in gathering data for the study. The 
instrument consisted of cards on which the respondents 
described situations in which the department head per- 
formed practices, services, or activities, described his 
(the department head’s) behavior in handling the situations, 
and gave the reasons why they felt the behavior was most 
or least effective. 

Analysis of the effective incidents produced thirty-one 
critical tasks performed by the department head. Ab- 
stracted most frequently was the task, “establishing and 
maintaining working relationships with staff members.” 

Thirty-nine critical tasks were abstracted from inci- 
dents in which the department head performed least ef- 
fectively. “Establishing and maintaining working rela- 
tionships with the staff members” was abstracted most 
frequently. 

Forty different or distinct critical tasks were estab- 
lished when the two lists were combined. Analysis of the 
forty tasks produced ten critical task areas or categori- 
zations. The ten task areas which emerged from the forty 
tasks included: Curriculum, Instruction, Institutional 
Operation, Public Relations, Staff Personnel, Student Per- 
sonnel, Finance and Business Management, Physical Facil- 
ities, Evaluation, and Department Operation. The tasks 
were inductively grouped in the ten task areas. Using the 
frequency of reports of tasks as a criterion, it appeared 
that the task area, Staff Personnel, was most significant. 

Thirty-seven effective behaviors were represented in 
255 statements of effective behaviors abstracted from the 
effective incidents. The behavior, “takes initiative in 
promoting needed action,” was abstracted most frequently. 

Seven behavioral categories emerged from the thirty- 
seven behaviors. The seven categories included: Integrity 
and Self-Control, Consideration, Cooperative Planning, 
Scientific Problem Solving, Change, Communication, and 
Management. The behaviors grouped in the category, 
Cooperative Planning, were reported most frequently. 

Forty distinct behaviors were established from 205 
statements of ineffective behaviors abstracted from the 
ineffective incidents. Indicated the greatest number of 
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times was the behavior, “fails to discuss problems with 
those persons concerned.” The same behavioral categories 
which emerged from the effective behaviors also emerged 
from the ineffective behaviors. The behaviors grouped in 
the category, Cooperative Planning, were reported most 
frequently. 

Seven critical behavioral requirements were established 
through a synthesis of the data. The behavioral require- 
ments were as follows: 

a. The department head acts with personal integrity 
and displays emotional stability in administrative per- 
formances. 

b. The department head provides for cooperative plan- 
ning; he effects such planning by involving all personnel 
concerned when formulating policies, activities, and pro- 
grams. 

c. The department head shows consideration for others; 
he recognizes the value of the efforts and contributions of 
departmental and institutional personnel. 

d. The department head seeks the resolution of prob- 
lems through scientific procedures of problem solving; he 
encourages the use of scientific problem solving procedures 
by others. 

e. The department head realizes that change is inevita- 
ble and attempts to base it on established needs within the 
department; however, he recognizes that change should 
be evolutionary rather than revolutionary. 

f. The department head communicates freely and ef- 
fectively with other persons; he realizes that maximum 
efforts and results are attained only when those persons 
concerned with a program are informed. 

g. The department head provides for proper manage- 
ment of the department; he secures adequate funds, shares 
responsibilities, and arranges his personal schedule in 
such a manner that essential services are not curtailed. 

Microfilm $2.80; Xerox $9.70. 213 pages. 


THE DEVELOPMENT AND TRIAL OF AN 
INSTRUMENT FOR THE SELF-EVALUATION 
OF JUNIOR HIGH SCHOOLS 


(L. C. Card No. Mic 60-137) 


Wendell Gaylord Anderson, Ed.D. 
University of Dlinois, 1959 


In 1893, the Report of the Committee of Ten on Second- 
ary Schools contained a serious criticism of the eighty- 
year elementary school and the four-year secondary school 
for the organization of education. The junior high school, 
as a pattern for the organization of learning for early ado- 
lescents, came into being at the turn of the century to cor- 
rect the shortcomings of the elementary and secondary 
units. There is a continuing need for an increased under- 
standing of the principles upon which these schools are 
established. The need for this study grew out of the man- 
ner in which junior high schools multiplied and the nature 
of these schools during their first sixty years of develop- 
ment. This study undertook the development of an instru- 
ment which may be employed by the staffs of these schools 
in evaluating their organization of and provision for pro- 
grams of education and in defining the means whereby such 
programs may be improved. The Instrument is to be used 
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by a staff in making a descriptive survey of their school. 

It was designed to foster initiative and increased utilization 
of personnel and other resources in the individual school 
unit rather than to standardize educational practice in jun- 
ior high schools. A subjective approach is used for the 
observations are to be written and substantiated by de- 
scriptions of the actions from which the observations 

were made. 

This Instrument has been constructed to contain within 
it certain inherent qualities. First, change in the individ- 
uals using the Instrument has. been sought. Second, the 
relationships which obtain between individuals may be those 
of mutual respect, support, and cooperation. Third, when 
decisions have been reached as a result of group delibera- 
tion, the individuals in these groups should feel responsible 
and committed to carry out the future actions of program 
improvement. 

The staff employing the Instrument will evaluate the 
program of the school in terms of eight categories, namely: 
Philosophy, Staff, Student Population, The Setting--the 
School within a Community, Curriculum--General Orien- 
tation, Curriculum--Specific Nature, Co-curriculum, and 
Student Services. Each of these categories will be viewed 
by the staff in three phases, as follows: Phase I: An In- 
ventory--the present status of the educational program; 
Phase II: Self-evaluation--an evaluation of the program of 
a school by the staff in terms of their own objectives; and 
Phase II: An Action Program--a plan for the improvement 
of the educational program. 

The validation of this Instrument is dependent upon the 
degree to which each member of a staff is dedicated to the 
role he will be asked to play. Employment of the Instru- 
ment was intended to be voluntarily sought by a staff and 
not to be externally imposed upon them. Validation of 
this Instrument is also dependent upon the effectiveness 
with which a review committee carries out its function and 
upon the sound and durable changes which the staff has 
made to improve the program of the school. 

Microfilm $3.40; Xerox $11.60. 263 pages. 


LEGAL PRINCIPLES GOVERNING THE CREATION, 
REORGANIZATION, AND ELIMINATION OF SCHOOL 
DISTRICTS IN PENNSYLVANIA AS ESTABLISHED 
BY LEGISLATIVE ENACTMENTS AND JUDICIAL 
INTERPRETATIONS OF THESE ACTS. 


(L. C. Card No. Mic 59-6455) 


LeRoy R. Brendlinger, Ed.D. 
Temple University, 1959 


The purpose of this investigation is to analyze legisla- 
tive enactments in Pennsylvania relating to school district 
organization, reorganization, and elimination including an 
analysis of court decisions pertaining to litigation based 
on these acts. From this analysis certain basic principles 
were enumerated from which conclusions and recommenda- 
tions were established. 

Since the state is the responsible agent for the creation 
of school districts, an analysis of legislative enactments 
is necessary to determine whether existing laws are effec- 
tive in the reorganization of school districts. These laws 
were analyzed for content, scope, and meaning, so that 
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greater clarity of existing laws would be available to school 
directors, school administrators, state legislators, and to 
the general public. Further need for the study is apparent 
from court decisions pertaining to creation, reorganization, 
and elimination of school districts as a basis for the estab- 
lishment of certain basic principles. It is necessary to 
relate these decisions to the legislative enactments inorder 
that a basic foundation of pertinent principles can be de- 
veloped. 

The method used in the study of the problem follows: 

1. A review and summary of literature dealing with 
reorganization of school districts throughout the United 
States. 

2. A review and analysis of legislative enactments to 
determine the basis for the establishment of school dis- 
tricts in Pennsylvania. 

3. An analysis of legislation governing the function of 
the State Council of Education, the County and Local Boards 
in Pennsylvania. 

4. An analysis and summary of Supreme Court, Supe- 
rior Court, and pertinent lower Court decisions relating to 
school district reorganization. 

Major findings of the study indicated that school dis- 
tricts were created coterminous with established munici- 
pal boundary lines and that only recently was authority 
granted to the State Council of Education to approve the 
establishment of a school district when a new municipality 
was created. 

Consolidation of attendance areas within a school dis- 
trict was encouraged by the state as a means of eliminating 
small schools. An incentive payment concept was estab- 
lished by the state to encourage the elimination of these 
schools changes the payment of $200.00 to each school dis- 
trict for each closed school. 

Operation of schools on a joint basis represents another 
basic permissive function of local school boards. Two or 
more school boards may operate schools jointly based on 
Articles of Agreement as approved by all member boards. 
Numerous legislative enactments and judicial decisions 
indicate the many problems encountered by school boards 
in this type of operation. Joint schools may be operated on 
any level of instruction as agreed upon by two or more 
school boards. Under this permissive legislation many 
and varied types of school organizations have been estab- 
lished. The legislature has encouraged the formation of 
joint organizations through the payment of additional ap- 
propriations to member districts. 

The only means by which school districts can be elimi- 
nated is through electorate approval for the establishment 
of union or merged districts. Differences between union 
and merger is by procedure resulting in the elimination 
of districts with local electorate approval. 

School district reorganization in Pennsylvania has been 
delegated as a specific function of each County Board of 
School Directors subject to approval by the State Council 
of Education. Reorganization of school districts remains 
as a permissive function the electorate and is not mandated 
by the state. 

Recommendations from this research indicate a need 
for continuous analysis of existing legislation to determine 
future laws pertaining to school district reorganization. 
Existing legislation which does not contribute to the estab- 
lishment of more effective school systems should be elim- 
inated. Legislation to promote the reorganization of school 





districts must be enacted which will meet the challenge of 
present and future educational requirements. 
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Purpose of the Study 
The purpose of this study was to analyze selected com- 
munity improvement programs in the United States in order 
to determine some basic concepts relating to the role of 
the school in community improvement and some related 
factors pertinent to the role of the school administrator. 


Methods and Procedures 


The study was limited to the following eight selected 
community development projects: the Southern Association 
Study, the Sloan Experiment in Kentucky, the Montana Study, 
the Michigan Community School Service Program, the Cen- 
tral Illinois Community Betterment Program, the Washing- 
ton Development Program, the Texas Cooperating Centers 
Program, and the Nebraska Community Education Project. 

The information for the study was obtained by making a 
thorough review of the literature and by examining the 
evaluation reports prepared by Nebraska Community Edu- 
cation Project visitation teams pertaining to the programs 
being studied. The programs were examined as they re- 
lated to fifteen key characteristics common to community 
improvement programs. The key characteristics were 
developed and used by the Nebraska Community Education 
Project in evaluating over forty community development 
programs in the United States. 





Conclusions 


1. It is extremely important that community improve- 
ment programs be initiated by colleges, universities, and 
state departments of education. 

2. If regularly budgeted institutional funds are not 
provided for educational ventures of this nature financial 
support must be secured from other interested agencies. 

3. Successful community improvement programs are 
very dependent upon citizens who believe in the community 
and are willing to spend time and effort for community 
improvement. 

4. Many regional, state, and national agencies have 
valuable resources with which they can assist communities 
with the identification and solution of local problems. 

5. The efforts of organizations are best channeled 
toward common goals by an agency désigned to coordinate 
inter-organizational activities. 

6. The school is a logical institution in the community 
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to lead in the initiation and coordination of a community- 
wide improvement program. 

7. There seems to be no one established pattern for 
the organizational structure of a community improvement 
program. The programs are patterned to meet individual 
community needs. 

8. The needs of the community must be continuously 
assessed and a comprehensive plan for improvement must 
be developed by the citizens if program continuity is to be 
realized. 

9. When the school identifies its function as an agency 
designed to improve the community, the teachers provide 
important services in realizing determined goals. 

10. When the school is identified as one of the family of 
agencies responsible for improving the community, the 
school administrator assumes a broader role of leadership 
for total community education. 


Recommendations 





1. Universities, colleges, and state departments of 
education should help local communities initiate improve- 
ment programs. 

2. It is important that communities be sensitive to the 
role the school can and should play in community improve- 
ment and be aware of the valuable school resources avail- 
able for such efforts. Further, the school has a respon- 
sibility to stimulate and sensitize communities toward 
that end. 

3. Further study is necessary in order to help com- 
munities discover and develop techniques for involving all 
age groups in cooperative improvement efforts. 

4. Community improvement programs needs to focus 
attention on the development of the regional community. 

5. Teacher training institutions should develop and 
improve continuous programs for the purpose of preparing 
teachers for their role in community improvement efforts. 

6. There is a need for institutions responsible for 
training school administrators to evaluate their preparation 
programs relating to community service. 
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A FOLLOW-UP STUDY OF 331 ACADEMICALLY 
TALENTED STUDENTS WHO GRADUATED FROM 
OMAHA NORTH HIGH SCHOOL DURING 1953 TO 1958 


(L. C. Card No. Mic 59-4365) 
Kenneth Burkholder, Ed.D. 
The University of Nebraska Teachers College, 1959 


Adviser: Dr, J. Galen Saylor 


Statement of the Problem 


The purpose of the study was to determine the extent 
to which the curriculum of Omaha North High School met 
the special needs of academically talented students and to 
a their progress to the time of the survey, October 

, 1958. 


Procedures 


From the records of North High School a list of 
all graduates from the class of 1953 to 1958 who had 








intelligence quotients of 120 or above was formulated. 
There were 412 graduates in this cateogry. A question- 
naire was sent to each of these graduates requesting his 
evaluation of the subjects which he had studied in high 
school and the activities in which he had participated. Of 
these 412 academically talented students, 331, or 80 per 
cent, responded and became subjects of the study. 


Findings 


1. The median grade of the subjects of this study was 
higher than the median grade of all the graduates from 
the respective classes. 


2. The scholastic achievements of some of the subjects 
were not commensurate with their ability. The attitude 
of the scholar appears to be a determining factor in 
his scholastic achievement. 


3. Most of the subjects believed their high school training 
had provided either a general background or specific 
training for the vocation in which they were engaged 
or for which they were preparing. 


4. More had selected the teaching profession than any 
other vocation, for 20 per cent were either engaged in 
teaching or were enrolled in college preparing to teach. 


5. Of the persons who were employed full time, the larg- 
est number were engaged in office work. 


6. Of the 331 academically talented students who were 
subjects of this study, 274 had enrolled in a total of 
63 colleges. 


7. By October 15, 1958; 39 of them had earned a Bache- 
lor’s degree, and four had earned a Master’s degree. 


8. At the time of the survey, 173 were still in college. 


9. The subjects of this study won many college honors 
including one Rhodes Scholarship. 


10. While in college they participated in nearly every 
type of organized college activity. 


11. These students believed that the courses they had 
studied in high school were beneficial to them and 
had prepared them well for further education. 


12. They believed that their high school courses were of 
value to them in the following descending sequence, 
the first course of which was regarded as the most 
valuable, and the last, the least valuable: 

English, mathematics, natural science, social sci- 
ence, foreign language, business education, home- 
making, industrial arts, music, and art. 


13. Advanced courses in mathematics and science were 
listed most frequently as courses which these aca- 
demically talented students wish they had studied. 


14. The subjects of the study were nearly unanimous in 
their belief that the activities provided by the school 
were valuable. 


15. Most of them believed they had achieved the educa- 
tional objectives of North High School. 


Recommendations For the Improvement of Omaha North 
High School 


1. There is a great need for an improved guidance 
system. 
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. Students should be grouped according to ability. 
3. The high school should provide final examinations. 


4. There should be a developmental reading program which 
would make it possible for graduates to read more rap- 
idly and with greater comprehension. 


5. Academically talented students should be taught to think 
more critically. 


6. The question of permitting academically talented stu- 
dents to proceed at an accelerated pace and to provide 
educational opportunities which would permit advanced 
placement at the college level should be considered by 
the high school. 


7. General education should be more effective in teaching 
the wise use of money, in making the students aware of 
their health needs, and in developing their appreciation 
for the fine arts. 


8. The curriculum should be sufficiently flexible to meet 
the needs of all students. 
Microfilm $2.50; Xerox $8.20. 179 pages. 
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The University of Nebraska Teachers College, 1959 


Adviser: Dr. Leslie L. Chisholm, Ph.D. 


Statement of the Problem 


The purpose of this study was to determine through an 
historical survey of three selected researches in education 
aspects of the pattern of educational leadership as it re- 
lates to educational research. An attempt was made to 
discover the impact of each researcher’s work upon the 
profession as measured by the extent to which each of three 
studies was reported and interpreted in the educational 
press. It seemed reasonable to assume that the extent to 
which the results of research are read and reported by the 
profession will be a determining factor in the eventual 
implementation of the research findings in school prac- 
tices. In addition, a study was made of characteristic 
personal, educational, and background factors of each of 
the three researchers studied. The description of these 
factors was furnished in the context of the educational 
setting in which each of the researchers worked, and within 
the pattern constellation of his research interest--most 
particularly his most notable research effort. It is be- 
lieved that these factors--more temporal facets of the 
individual’s life--furnish a deeper perspective for the 
interpretation of his significant research contribution. 


Procedure 


The three research studies selected for analysis were: 

1. Edward L. Thorndike’s study of “Mental Discipline 
in High School Studies,” reported in The Journal of Edu- 
cational Psychology, January and February, 1924. 














2. Lewis M. Terman’s 1914 revision of the Binet- 
Simon Scale. 

3. John K. Norton’s 1940 report written for the Edu- 
cational Policies Commission entitled Education and Eco- 
nomic Well-Being in American Democracy. 

A review was made of the researcher’s family back- 
ground, education, personality, and total professional con- 
tribution to education. 

The above-mentioned research of each of the three men 
was summarized. The educational practice preceeding the 
research--practice that could reasonably be effected by 
the research study--was examined to determine prevailing 
educational practice in the area being studied. 

The impact of each study upon the educational profes- 
sion as revealed by the extent of professional books and 
periodical articles reporting and interpreting the results 
of the study was carefully reviewed. 

An examination was made of changed school practice 
that might reasonably be attributed to understandings 
redounding from the research in question. 








Findings 


1. All three men made significant contributions to edu- 
cational knowledge with their first important studies-- 
their doctoral dissertations. These studies were harbin- 
gers of the successful and creative work which was to 
follow. 

2. The work of Thorndike, Terman, and Norton was 
promptly reported in educational journals and books. Thus, 
there was widespread dissemination of their findings. 

3. Significant changes which occurred in school prac- 
tice seemed to have been stimulated by the Thorndike and 
Terman studies. 

4. The implications of Norton’s study, more recently 
completed than the previous two studies, are recognized 
today by a considerable number of informed educators and 
laymen; and there is considerable evidence to indicate 
that Norton’s study has had a significant impact on the 
financial support of the schools. The full implementation 
of this study, however, awaits the realization of finan- 
cial support of the schools in proportion to the contri- 
bution of education to the economic well-being of the 
nation. 

5. The interest of the three men was never casual in 
the studies which they reported. They spurned the ‘arm 
chair” approach to problem solution. They relied upon 
obtaining all the facts and continuing from that point of 
vantage. 

6. All three researchers pursued their educational 
interests consistently and unflaggingly. Their professional 
writings reveal this ceaseless determination to arrive at 
answers to educational problems. 

7. All three men manifested, while students, that in- 
quiring quality of mind which appears to be indispensable 
to the successful research worker. 

8. Thorndike, Terman and Norton never ventured 
solutions to problems before making the most careful 
study of the issues involved. They disdained verbal dis- 
cussions that were idle and empty. They strove for clarity 
of thought which comes only through disciplined study and 
careful research. 

9. All three men came from homes where there was 
strong educational encouragement. 
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A COMPARISON OF STUDENT AND NON-STUDENT 
SCHOOL BUS DRIVERS WITH REGARD 
TO SAFETY, EFFICIENCY AND ECONOMY. 


(L. C. Card No. Mic 59-6909) 


Randolph Erwin Carothers, Ed.D. 
Florida State University, 1959 


The problem was to compare student and non-student 
school bus drivers with regard to safety, efficiency and 
economy. The study covered six South Carolina and six 
North Carolina counties. 

Attendance, cost, and accident records and interview 
questionnaires from 262 bus drivers and 524 passengers 
were used. The drivers were rated on a three point scale 
on each of forty-two items pertaining to safety, efficiency 
or economy. For each item the mean scores of student 
and non-student drivers were calculated. The null hypoth- 
esis that there was no significant difference between the 
student and non-student drivers was adopted for the in- 
vestigation. The significance of the difference between the 
two means was calculated. The hypothesis was rejected 
whenever the probability that an observed difference could 
have occurred by chance was less than five out of a hundred. 

Since the items were not weighted as to their relative 
importance the study did not arrive at any composite over- 
all score. Comparison was made item by item, with special 
consideration of the few items which seems to give con- 
tradictory results. 

There was no significant difference between non-student 
and student drivers in thirteen of the sixteen items under 
the heading safety. In the three remaining items the stu- 
dent drivers were rated superior. The accident records 
of the two groups were practically identical. There was 
almost no difference in the nature, number or cost of 
accidents. The conclusion was that in safety student school 
bus drivers were fully equal to the non-student drivers 
covered by the study. 

Twenty items were considered under the heading effi- 
ciency. In eight student drivers were superior, in four 
non-student drivers, and in eight there was no significant 
difference. After consideration of the interrelationships 
of the items the conclusion was arrived at that the two 
groups were about equal. 

The non-student drivers were slightly superior in econ- 
omy of operation and maintenance of buses, but the salary 
cost for the student driver group was much less. Taking 
both maintenance and operation and salary cost into ac- 
count there was a net difference of $375.48 per bus per 
year in favor of the student driver group. 

The findings of this study apply only to the systems 
studied, for the period of time covered. Furthermore 
there are factors other than safety, efficiency, and econ- 
omy to be taken into account in determining whether to 
employ student or non-student drivers. It may possibly 
be that student drivers are injured in health, scholarship, 
or personality. It may be inadvisable to allow students to 
do work that would otherwise furnish employment for 
adults. The use of student drivers may increase the bur- 
den of the school administrator. 

However to the extent that conditions in any school 
system are essentially similar to those in the school sys- 
tems covered by the study, it appears that a change to 
student school bus drivers will effect a considerable sav- 
ing in the cost of pupil transportation, with no loss in 








either safety or efficiency. It is estimated that, at the 
rate found in the study, the total of such savings for all 
public school systems in the United States would be about 
$60,000,000 per year. For Florida it would be about 
$1,000,000 per year. 
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A TECHNIQUE FOR EVALUATING THE WEARING 
EFFECT OF TEACHING-LOAD FACTORS 
IN SENIOR-HIGH SCHOOLS 


(L. C. Card No. Mic 59-6406) 


Stanley L. Clement, Ed.D. 
Boston University School of Education, 1959 


1. Problem 


This study attempted to develop a technique for evaluat- 
ing the wearing effect of the various factors composing 
teacher load in senior-high schools. 


2. Procedure 


From the review of research and literature related to 
teacher load a list of 32 teaching-load factors was drawn 
up. Determination of the wearing effect of these factors 
was the main concern of the study. Three hundred teach- 
ers from eleven secondary schools of varying size and 
type in Eastern Massachusetts participated. The writer 
met with each faculty personally for the completion of the 
rating of the 32 factors. 

Each teacher filled out an inquiry form giving informa- 
tion concerning preparation, experience, and position. 
Each then received a packet of cards containing the teach- 
ing-load factors. After discarding those cards containing 
activities with which they were not familiar, the teachers 
arranged the rest in the order of their opinions of the 
relative wearing effect of the factors included. The rat- 
ings were transformed to linear scores on a 10-point 
scale and the mean scores determined for each factor. 

The activities were treated in four groups: those in- 
volving actual teaching, those directly related to teaching, 
non-teaching activities, and co-curricular activities. Tab- 
ulation of data attempted to take cognizance of the influ- 
ence of sex, age, preparation, subject taught, time of day, 
and size of school. 


3. Summary and Conclusions 


The variations in the mean score of the ratings indi- 
cated that, in the opinion of the teachers, there are differ- 
ences in the wearing effect of the various activities com- 
posing teacher load. The type of class appears very 
important. Teaching classes of able students, small 
classes, average classes, and duplicate sections, were 
rated among the least wearing activities. Teaching classes 
for which one is not qualified, or which are retarded or 
heterogeneous, appeared among the most wearing activi- 
ties. Of the factors not involved in actual teaching, cor- 
recting papers, preparing grades, and supervising students 
outside the classroom were among those activities con- 
sidered most wearing, while counseling and conducting 
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intramural athletics were among those considered least 
wearing. The means of the ratings of the activities iden- 
tified as least wearing or most wearing varied more than 
one-half a scale unit from the mid-point of the 10-point 
scale. 

While sex, age, professional preparation, subject field 
taught, and size of school did not appear to influence wear- 
ing effect greatly, the time of day did seem important. 
Activities appeared most wearing if they came the last 
period in the day, followed by after school, the period after 
lunch, and in the evening, in that order. 

Because of differences among individual teachers and 
variations in the local school situations, it appears that no 
technique for evaluating teacher load will apply in the same 
way to all schools or to all teaching positions within one 
school. The technique presented provides flexibility for 
use by staff members in establishing more valid standards 
and wearing-effect coefficients for the evaluation of teacher 
load in individual secondary schools. 

Microfilm $3.95; Xerox $13.40. 307 pages. 


A STUDY OF THE SOCIO-ECONOMIC STATUS OF 
THE SCHOOL COMMUNITY AND THE MORALE OF 
THE TEACHING PERSONNEL IN NEW YORK CITY 


(L. C. Card No. Mic 59-6237) 


Gloria J. Cohen, Ph.D. 
New York University, 1959 


Background and Design of the Study 

This study attempted to discover what effect the socio- 
economic status of the school community may have upon 
teacher morale in the public elementary schools of New 
York City. 

Six questionnaires were constructed for the survey. 
The Central Administration of the New York City school 
system then selected four schools: an underprivileged 
and a privileged school of democratic administration, an 
underprivileged school of autocratic administration, and 
a privileged school of unknown administration. These 
classifications were confirmed by teacher responses. One 
hundred and forty-four teachers were asked for their co- 
operation; one hundred thirty-two responded. 

Data were scored in terms of the number of positive- 
attitude responses to items or areas believed to influence 
morale. Each responding individual was assigned a morale 
tendency score (MTS) based upon positive responses to the 
basic questionnaire. 





Findings 

1. Teacher morale depends on many factors other than 
the socio-economic nature of the community. 

2. Attitudes towards some morale areas exist inde- 
pendently of the socio-economic nature of the community. 
These areas are: 

Personnel Policies and Practices 
Curriculum and Methods 
Teacher-Supervisor Relations 
Teacher’s Way of Living 

3. The compensations to teaching in a socio-economi- 
cally deprived area were reported as: 

a. more prestige 





b. less feeling of parent encroachment 
c. less competitive spirit among teachers. 

4. Democratic administration may counterbalance 
other factors producing low morale. 

5. The area most directly affected by the character 
of the community is Teacher-Pupil Relations. 

6. Many problems of the teachers in underprivileged 
schools are endemic to underprivileged schools. 

7. The areas of School Plant and Teacher-Pupil Re- 
lations, especially, contributed to high morale scores for 
privileged schools and low morale scores for underprivi- 
leged schools. | 

8. Individual items to which teachers of both under- 
privileged schools reacted more negatively than those of 
both privileged schools involved: 


The Board of Education’s lack of inclination to 
understand listen to or consult teachers 


insufficient opportunity for teacher participation in 
policy making 


frustration in seeking transfer 
“paper work” 

a single salary schedule 
unavailability of teaching aids 


inadequacy of classroom furniture and rest room 
facilities 


staff antagonisms 

infrequency of commendation from supervisors 
undesirable behavior and attitudes of pupils 
teacher prejudice against minority children 
lack of satisfaction with teaching achievement 


the school community and its restrictions upon 
teacher social behavior 


the school-community public relations program 


lack of community understanding of good educational 
practices 


routinization of teaching 


lack of opportunity for enrichment for teachers and 
classes 


feelings of anger in working 

concealed resentments 

inability to cope with classroom problems 
disillusionment with new educational ideas 
teacher associations 


home communities and lack of time, freedom, social 
contacts and cultural opportunities for satisfactory 
community living 


inferior abilities of other teachers 
inadequacy of salary. 


9. While the proportion of low morale teachers was 
higher in underprivileged than in privileged schools, it 
was the democratically administered schools, privileged 
and underprivileged, which had fewest teachers with 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











EDUCATION 


3145 








such negative attitudes. The autocratic school had the 
most. 

10. In general, greater differences were shown between 
democratic and autocratic underprivileged schools than 
between privileged and underprivileged schools. The auto- 
cratic school was more negative than either of the demo- 
cratic schools in so many cases that the answer to differ- 
ences in morale can be said to lie more in difference of 
administration than in difference of community, a theory 
strongly enforced by the many instances in which the under- 
privileged autocratic school proved most negative of all 
the schools, while the underprivileged democratic school 
remained most positive. 


Recommendations 

1. The practicality of teacher participation in school 
and district planning and evaluation should be investigated. 

2. Studies are needed on the effectiveness of channels 
of communication. 

3. The responsibility of supervisors for teacher morale 
should be explored and defined. 

4. Democratic human relations should be stressed in 
the selection and in-service training of teachers, principals 
and superintendents. 
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Chairman: M. E, Stapley 


Questionnaires returned by 1,197 teachers and 259 
principals from 262 member schools of the North Central 
Association of Colleges and Secondary Schools indicate that 
participation on the part of the staff is the key to a success- 
ful program of in-service training. Participation motivates 
professional growth in teachers. Teachers appreciate the 
opportunity to share in the determination and execution of 
their own program. 

The responsibility for the establishment of an in-serv- 
ice training program rests with the local administrators 
and the board of school trustees. This effort on the part 
of the school district will result ultimately in the establish- 
ment of an improved educational program for the children 
of the community. 

First of all the administrator must secure a working 
relationship with his staff based on mutual confidence and 
trust. The principal must understand and practice demo- 
cratic relationships in fulfilling his duties and in dealing 
with his teachers. Open-mindedness must be an inherent 
characteristic of the successful administrator. 

Progress comes much faster when teachers have shared 
in the solution of a problem and consequently understand it 
than from those upon whom a directive has been imposed. 
What seems to be a matter of concern to one faculty may 
not be of concern to another. What is a problem one day 
may be replaced with another when the first one is solved. 
The greatest urge of the teacher is to find a solution to 









what seems to be of concern to him now. It is imperative, 
therefore, that teachers define the areas in which they have 
problems and in which they will work. 

Teachers must feel that they are an integral part of the 
school administration and that teachers, supervisors, and 
administrators are working cooperatively as equal mem- 
bers of a team. 

Teachers need to realize the responsibility which rests 
with the administration in the operation and execution of 
school policy. Teachers must be cognizant that the prob- 
lems of administration are of the utmost importance in 
the consideration and determination of courses of action. 
Teachers working toward a solution of a problem need to 
feel that progress is being made and that change will occur 
as a result of their efforts. 

The natural satisfaction with the status quo, lack of 
unity, and conflicting ideologies, are major obstacles in 
starting an in-service program. The experience of schools 
with programs in operation, however, is that such diffi- 
culties are not insurmountable. 

The orientation of new teachers presents a great op- 
portunity for in-service training. New teachers need to 
understand the philosophy of the school and they need con- 
structive help in the solution of their problems. They need 
also to feel that they are an accepted and integral part of 
the staff. 

Community participation, teacher-administrator-parent 
committees, and community contacts are valuable assets 
as incentives in an in-service program. 

The extention of the contractual year to provide addi- 
tional time for orientation, pre-school workshops, evalua- 
tion of the program, and for additional workshops after 
school closes in the spring is proving to be a very valuable 
addition to the in-service program. 

Sex, age, marital status, and parenthood do not appear 
to be major factors affecting the teachers willingness or 
ability to participate in the in-service program. Where 
well-established in-service programs are in operation, 
older teachers are often among the most active partici- 
pants. The indications are that the essential character- 
istics of a good in-service program are the same for both 
large and small schools. 

Democratic participation on the part of the staff in 
solving school problems is the modern approach to suc- 
cessful school administration. The wider the participation, 
the more successful is the school. Democratic participa- 
tion results in better cooperation and greater growth on 
the part of teachers. 
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Indiana University, 1959 
Chairman: Leo C, Fay 


Purpose. The purpose of this investigation was to study 
the anticipations of sixth-grade pupils and the expressed 
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experiences of seventh-grade pupils with regard to the 
ease and difficulty of making the transition from the ele- 
mentary to the junior high school. 

Procedures. A checklist of 31 selected factors of ad- 
justment was administered once to a random selection of 
265 sixth-grade pupils in nine elementary schools and 272 
seventh-grade pupils in nine junior high schools, and again 
to the total sixth-grade pupils after 115 of their number had 
received junior high school orientation. 

For purposes of comparing group responses the pupils 
were arranged in the following manner: (a) the total sixth- 
grade pupils, (b) the total seventh-grade pupils, (c) the 
sixth-grade pupils who received orientation, (d) the sixth- 
grade pupils who received no orientation, and (e) the upper 
and lower 17 per cent of the pupils of both grade levels 
who were identified on the bases of intelligence, achieve- 
ment, classroom performance, and school attitude. 

The data were organized in percentage distributions 
and the chi square test of significance was used to deter- 
mine whether significant differences existed among the 
responses of the various pupil groups. 





Conclusions 


1. Orientation programs provided by three-year junior 
high schools in the State of Indiana for pupils in the sixth 
year of elementary school are not extensive in content. 

2. The majority of sixth-grade pupils do not anticipate 
adjustment to the junior high school as being difficult. 

3. There is no distinct pattern established among the 
factors ranked highest in ease of adjustment by either 
sixth- or seventh-grade pupils. 

4. Factors ranked highest in difficulty of adjustment by 
both sixth- and seventh-grade pupils are chiefly concerned 
with the problems of adaptation to a higher school level. 

5. The single aspect of adjustment to the junior high 
school which sixth- and seventh-grade pupils regard as 
most important, irrespective of ease or difficulty, is adap- 
tation to subject matter and study habits. 

6. Pupils who rank in the upper extremes of the sixth 
and seventh grades encounter significantly less difficulty 
in over-all adjustment than do pupils who rank in the lower 
extremes. 

7. Sixth-grade pupils who receive orientation generally 
tend to anticipate less difficulty with adjustment than do 
those who receive no orientation, although the differences 
are not statistically significant. However, a more specific 
analysis reveals (a) that superior sixth-grade pupils antic- 
ipate significantly less difficulty subsequent to orientation, 
and (b) that among the sixth-grade pupils in the lower ex- 
tremes there are no significant differences between those 
who receive orientation and those who receive no orientation. 

8. Superior pupils anticipate significantly less difficulty 
of adjustment subsequent to orientation; yet, among the 
pupils in the lower extremes there are no significant differ- 
ences between those who receive orientation and those who 
receive no orientation. 

9. Fear of the uncertainities of the junior high school 
is less pronounced among sixth-grade pupils who receive 
orientation. 


Recommendations 


1. Further research is needed to determine whether 
the junior high school actually provides a smooth transition 
from the elementary to the senior high school. 
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2. Careful study is needed to determine the effective- 
ness of junior high school orientation programs. 

3. Longitudinal research should be conducted to deter- 
mine more fully the nature of pupil adjustment to the junior 
high school. 

4. Teachers and administrators should explore the 
possibilities for implementing more extensive adjustment 
programs in the elementary and junior high school. 
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THE DEVELOPMENT AND VALIDATION OF 
A TEST FOR EMPATHY AS A PARTIAL BASIS 
FOR SELECTING PUBLIC SCHOOL PRINCIPALS 
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Albert Thomas Craig, Ed.D. 
Florida State University, 1959 


The purpose of this study was to construct and validate 
a test to measure the empathy of public school adminis- 
trators. It was to be used eventually as a partial basis 
for the selection of principals in Pinellas County, Florida. 
The need for such an instrument was recognized by those 
responsible for principal selection inasmuch as present 
selective procedures, though satisfactory in many respects, 
omitted an objective evaluation of the good judgment of 
principal applicants. 

In developing items for the test, principals of the county 
were requested to submit actual situations involving per- 
sonal interaction with clearly discernible emotional over- 
tones. Each situation was to be accompanied by four solu- 
tion alternatives ranging in descending order of desirability 
from the most desirable to the least desirable. Forty- 
eight items were subsequently chosen for the experimental 
edition of the test. Among these were items involving the 
principal with parents, students, faculty members, local 
ministers, school bus drivers, cafeteria personnel, custo- 
dial personnel, law enforcement agencies, officials of 
parent-teacher organizations, county administrative and 
supervisory personnel, school board members and mem- 
bers of the press. 

The writer and four selected professional leaders de- 
signed the key for the test. Initially, each worked inde- 
pendently to develop his own key and later participated in 
jury session to arrive at a consensus. 

The experimental edition of the test was administered 
for tryout to forty-four 1959 applicants for county admin- 
istrative positions. It was administered for validation to 
seventy-six principals and two junior college presidents 
employed by the county. The outside criterion was the 
rank order assignment of the principals as determined by 
certain county administrative and supervisory personnel 
who possessed trait acquaintance with the principals being 
ranked. Scores obtained on the test by each of two meth- 
ods of scoring produced a product moment coefficient of 
correlation of .57 with the outside criterion. The split- 
half reliability coefficient, corrected by the Spearman 
Brown formula, computed for the test was .61. 


Conclusions: 
The findings of the study indicate that the test meas- 


ures the empathic ability of public school principals to an 
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extent considerably better than chance. It should be real- 
ized, however, that these findings show the instrument to 
pe valid for the public school principals of Pinellas County, 
Florida. Its validity may be in part a function of the popu- 
lation of the study; therefore, it should be administered to 
other individuals or groups only if provisions are made for 
the type of analysis developed by the present study. 


Recommendations: 


1. The test should be revised for the purpose of elimi- 
nating or repairing non-discriminating items. 


2. The test should be cross validated by having it 
administered to another group of principals who are 
employed under circumstances and in situations 
similar to those in Pinellas County. 


3. An additional pool of items should be constructed 
and administered tryouts, so that other forms of 
the test can be developed. 


4. The test should be administered to a cross-section 
of all teachers in the county in order to determine 
a range of scores. 


5. Consideration should be given to other possible uses 
of the test. 


6. A follow-up should be made of all principals sub- 
sequently employed in Pinellas County to see if, in 
practice, they perform according to their empathic 
ability as measured by the test. 

Microfilm $2.50; Xerox $3.80. 69 pages. 


A CRITICAL ANALYSIS OF SELECTED 
UNIVERSITY CONTINUING EDUCATION 
CENTERS IN THE UNITED STATES 


(L. C. Card No. Mic 59-6217) 


Carlson Eldridge Crane, Ed.D. 
New York University, 1959 


This study should have significance for administrators 
presently engaged in or contemplating the operation of 
university continuing education centers. The document 
reports on an intensive study of twelve selected centers 
in the United States. The investigator studied these cen- 
ters with respect to their purposes, administrative organi- 
zation, internal and external relationships, physical facili- 
ties, programs, related activities and financing. All of the 
continuing education centers studied were connected with 
universities which were members of the National University 
Extension Association. The inquiry was accomplished by 
visiting each of the selected centers and conducing inter- 
views with personnel of the center and of related extension 
activities. In all but one instance, a top administrative of- 
ficial of each university was interviewed with reference to 
purposes and internal and external relationships. The in- 
vestigator synthesized answers to each of the interview 
questions for each institution and then compared institutions 
in order to arrive at conclusions and recommendations. 

It was concluded, in general, that: 











1. The most important purposes of continuing education 
centers, as stated, were “service to the people of the 
state” and increased educational opportunities for those 
who seek them.” 


2. Centers generally operated as part of a division of gen- 
eral extension. With two notable exceptions, their or- 
ganizational forms were similar. 


3. Continuing education centers enjoyed a high degree of 
freedom of operation, the intre-university status oftheir 
staffs was improving and they had generally achieved 
a good working relationship with other areas of their 
universities. 


4. Centers did not make extensive use of public relations 
media. However, it appeared that the best way to im- 
prove public relations was to improve the intrinsic 
aspects of the center’s programs. 


5. The most pressing need in terms of physical facilities 
was more and larger suitable meeting places in the 
centers. 


6. There were two diametrically opposed views with refer- 
ence to the joint use of space for dining and meetings. 


7. Nearly three-fourths of the activities of continuing edu- 
cation centers were programs of continuing education, 
as defined. These programs, typically, were planned 
by the center, academic departments and outside agen- 
cies jointly; were two to four days in length; had in- 
structors from on and off-campus; and served occupa- 
tional or professional groups which came from their 
own state. Evaluation was an integral part of the plan- 
ning procedure. 


8. State appropriations made a significant contribution 
toward meeting some of the costs of a continuing edu- 
cation center, but very little toward meeting others. 


_ The generalizations and conclusions arrived at as a 
result of the study led to the following recommendations 
that: 


1. Continuing education centers take cognizance of in- 
consistencies between stated purposes and actual opera- 
tions with a view toward modification of the one or the 
other. 


2. Centers continue to experiment with organizational 
forms since no single form had as yet conclusively 
proved itself. 


3. Continuing education centers consider joint appoint- 
ments of staff with responsibilities both to academic 
areas and to the center. 


4. Centers give additional attention to the various public 
relations media. 


5. Universities which contemplate the construction of 
continuing education centers weigh the advantages and 
disadvantages of separate or joint use of rooms for 
dining and meetings. 


6. Centers increase the percent of activities which are 
programs of continuing education, not by eliminating 
other activities, but by increasing the number of con- 
tinuing education programs. 
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7. Universities carefully consider what should be their 
financial contribution to continuing education in the 
light of stated purposes and the public relations value 
of the center to the University. 

Microfilm $3.10; Xerox $10.80. 238 pages. 


STAFF UTILIZATION PROJECTS IN SELECTED 
SECONDARY SCHOOLS: THE FIRST TWO YEARS’ 
WORK OF THE NATIONAL ASSOCIATION OF 
SECONDARY SCHOOL PRINCIPALS’ COMMISSION ON 
THE EXPERIMENTAL STUDY OF THE UTILIZATION 
OF THE STAFF IN THE SECONDARY SCHOOL. 


(L. C. Card No. Mic 60-170) 


Beryl Reese Dillman, Ed.D. 
University of Illinois, 1959 


This study examines the first two years’ work of a 
four-year project of the National Association of Secondary 
School Principals’ Commission on the Experimental Study 
of the Utilization of the Staff in the Secondary School. The 
investigation reveals: (1) the extent to which the Commis- 
sion has done what it set out to do; (2) the relatedness 
between the reported findings from Commission sponsored 
projects and the Commission’s stated objectives concern- 
ing effects on students, staff members, parents, and others 
of the public; (3) indications of “carry-over” of experi- 
ments; (4) problems associated with the studies; and 
(5) cost analyses of individual projects for financial feasi- 
bility. 

The formation, purposes, duties, and activities of the 
Commission are described along with a brief account of 
each Commission sponsored project. Findings relative to 
the purposes listed in the first paragraph are derived from 
various reports. Some of the major conclusions follow: 

1. The Commission has satisfactorily performed its 
duties during the first two years of the project. 

2. Difficulties oftem may be encountered when inno- 
vations take the place of conventional classroom proce- 
dures; teachers in the projects described, however, seemed 
generally favorable toward the new program. Teachers not 
involved in the experimental situations tended to be neutral 
or negative toward the experiments and acceptance of change 
in conventional classroom procedure. 

3. Experimental procedures have been demonstrated 
which seem to provide greater recognition for individual 
differences among teachers than are provided convention- 
ally. 

4. Provision of teacher aids, redeployment of teach- 
ers, and special use of audio-visual aids in experimental 
situations such as the ones described, appear to facilitate 
more effective and efficient use of the staff. Furthermore, 
evidence indicates that pupils in these programs generally 
do as well in scholastic achievement with apparently neu- 
tral or favorable attitudes toward the program. 

5. Participation in staff utilization projects may be 
a desirable way for school administrators to initiate and 
continue in-service training for teachers. 

6. Students in large groups (approximately sixty to 
one hundred each) appear to learn factual information as 
well as students in conventional size classes; most of the 
students seem to exhibit either indifferent or favorable 
attitudes toward changes in class size. 





7. Public interest in schools may be increased by 
participation of schools in experimental projects; further- 
more, parents and others of the public are generally favor- 
able toward experimental programs in schools. 

8. Many schools may be able financially to imple- 
ment one or many of the innovations considered in this 
study; furthermore, innovations which appear to be costly 
on a comparative basis, such as television, may not be so 
prohibitive when considered over a span of several years. 

Microfilm $2.50; Xerox $8.20. 176 pages. 


PROGRAMS AND PROCEDURES OF DESEGREGATION 
DEVELOPED BY THE BOARD OF EDUCATION, 
MONTGOMERY COUNTY, MARYLAND. 


(L. C. Card No. Mic 59-6845) 


Frederick Luther Dunn, Jr., Ed.D. 
University of Maryland, 1959 


Supervisor: Dr. John J. Kurtz 


The purpose of this study is to identify the programs 
and procedures developed by the Board of Education and 
the professional staff of Montgomery County, Maryland, 
to comply with the Supreme Court rulings declaring un- 
constitutional the practice of segregated schools. A fur- 
ther purpose is to determine what guideposts were used 
in dealing with the factors and forces operating to help or 
hinder such a complex undertaking. 

The study is a detailed report of the interactions of the 
laymen and educators to effect this change. It is signifi- 
cant because the program and procedures have been judged 
successful by County leaders of proponents and opponents 
of school desegregation. 

The transition began in September, 1955, and the Board 
of Education plans for completion in September of 1961. 
The program enables Negro students to be transferred to 
schools nearer their homes when adequate classroom 
space and educational programs are available. 

A unique procedure provides for Negro students to be 
transferred to desegregated schools upon recommendation 
of the Superintendent without a prior request on behalf of 
the Negro student. The parents of these students were 
consulted prior to assignment. Students not recommended 
were permitted to make application on their own initiative. 

The data of this study reveal: (a) the arguments for and 

against desegregation as presented in the court cases; 
(b) procedures used to prepare the educators and laymen 
for the transition; (c) problems confronted by the Board 
of Education; (d) surveys and reports on various phases 
of the program; and (e) an analysis of the factors which 
contributed to a successful program. 

Analysis of reports and materials suggest feasible 
guideposts for an effective program of desegregation. 
These include: 


1. The local board of education is primarily respon- 
sible for developing a desegregation program, ac- 
cording to the Supreme Court decisions. 


. Each phase of the desegregation program should 
be implemented by the local board only after a 
careful study has been made by the lay and/or 
educators. 
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. The local board should remain firm in the face of 


maintained both elementary and secondary schools. The 


challenges to its decisions, provided, all facts were information blank was also sent to a jury of experts in 
known at the time the decision was made. the field of education of exceptional children. 
4. The appointment of a professional committee or Su : 
educator to coordinate the program assists extrem- ae 
ists to identify the actual problems confronted in (1) The 217 school districts studied revealed that men- 


the desegregation process. 


5. The local board should inform the laymen and edu- 
cators as early as possible of its programs. 


6. The local board provides for a smooth transition 
when it encourages and facilitates lay and profes- 
sional preparation. 


7. Lay organizations, whether proponents or opponents, 
assist the local board in complying with the law when 
they obtain and disseminate accurate information. 


8. The role of the educator in the desegregation proc- 


tally retarded children most often received services 
in the elementary school and that speech defective 
children most often received services in the second- 
ary school. Crippled children were provided services 
least often in both the elementary and secondary 
schools. 


(2) The kind of provision most frequently made in both 


the elementary and secondary schools was the inte- 
gration of exceptional children into regular class- 
rooms with some special attention by the teacher but 
no special equipment to meet their needs. 


ess should be to assist his board to develop a suc- (3) The school districts indicated that although they had 


cessful program after the board has decided to 
proceed. 


9. A successful desegregation program necessitates 
an intensive evaluation of the educational programs 
and building facilities to determine their adequacy, 
not for desegregation, but to provide an educational 
environment conducive to maximum learning for 
each student. 


neither the organization nor equipment to provide 
complete medical services for the children, some of 
the districts attempted to provide for some type of 
medical services. These services were indicated as 
being available to all children in the district, thereby 
serving as a means of detecting physical deviations 
in children as well as following the development of 
deviations already known to exist in other children. 


10. The local board must decide what its policy will be (4) The means of identification of exceptional children 


in regard to hiring its employees. 


The fact that the Board has continued to provide needed 
classroom facilities and educational programs for students 
with different learning abilities has led to a constant evalu- 
ating of the available educational programs for all students. 

The study showed that the Board of Education and its 


consisted of services from private physicians and 
clinics, school health examinations, school physicians 
and public clinics, school nurses, county nurses, 
county doctors, classroom teachers, information 
taken from the school district census, and achieve- 
ment and aptitude tests. 


professional staff secured the assistance of proponents and Conclusions and Recommendations: 


opponents of desegregation; this was accomplished by di- 

recting their attention toward solving educational problems 
of the school as opposed to solving the emotional problems 
of society. Microfilm $3.30; Xerox $11.40. 256 pages. 


(1) Since the percentage of school districts making pro- 


vision for exceptional children ranged from 37 per- 
cent for the mentally retarded to 5 percent for the 
crippled, it seems reasonable to assume that local 
boards of education should immediately consider 
providing services for the types of exceptional chil- 
dren included in this study. 


SERVICES OFFERED TO EXCEPTIONAL (2) Since only 16 percent of the districts provided for a 


CHILDREN IN 217 MISSOURI PUBLIC SCHOOLS 
(L. C. Card No. Mic 59-5620) 


Edwin Ray Edmunds, Ed.D. 
University of Missouri, 1959 


Supervisor: W. W. Carpenter 


Purpose: To survey selected services which were avail- 
able in 217 Missouri public schools to help exceptional 
children benefit from a public education. The services 
which were available in Missouri public schools were 
compared with services which a jury of experts ex- 
pressed as being necessary for the education of ex- 
ceptional children. 


special class for exceptional children in the regular 
elementary school and 11 percent in the regular sec- 
ondary school, boards of education should consider 
changing their Rules and Regulations to include this 
service. It is recommended that integration of ex- 
ceptional children in regular classrooms with equip- 
ment provided for their needs be immediately started 
and continued until it is possible to comply with a 
special class for each type in a regular school. 


(3) Since more than one-half of the school districts had 


no provision for the school doctor or the school nurse, 
full-time or part-time, boards of education should in 
the immediate future consider the necessity of offer- 
ing such medical services as will best meet the needs 
of exceptional children. 


Method of Research: This was a normative-survey, and (4) Since the districts indicated that means of identifi- 


the primary source of data was an information blank 
received from 217 school districts in Missouri which 





cation of exceptional children consisted of services 
by the school and by outside agencies and these 
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services varied greatly, boards of education should 
consider very carefully the need for organizing a 
program of identification administered by qualified 
personnel only, and take steps to secure and utilize 
their services. 


Suggested Studies: 


(1) A study of the types of equipment which are essential 
for adapting regular classrooms for use by excep- 
tional children. 


(2) A study of information which should be included in 
the school census in order to enable it to be used as 
a competent means of identifying certain types of 
exceptional children. 
Microfilm $3.20; Xerox $11.00. 247 pages. 


A TECHNIQUE FOR PREDICTING 
PUPIL YIELD BY TYPES OF DWELLING UNITS 


(L. C. Card No. Mic 59-6847) 


William John Ellena, Ed.D. 
University of Maryland, 1959 


Supervisor: Dr, Clarence A. Newell 


The problem of efficient school house planning has long 
been recognized as one of the most important in the field 
of public education. School buildings are relatively perma- 
nent structures. Consequently, it is important that they be 
located properly and so designed as to meet the needs of 
the people and be capable of inexpensive modification to 
meet the needs of the future educational program. 

In a county as large as Baltimore County, comprising 
607 square miles, it is imperative that school officials 
determine those areas within the county that are currently 
experiencing and are likely to experience the most rapid 
growth. School authorities would be greatly assisted in 
this endeavor if they could predict accurately tlhe number 
of children that would likely attend school from new hous- 
ing developments prior to the time that the families actu- 
ally occupy the dwelling units. 

It is the purpose of this study to: (1) develop a tech- 
nique for determining pupil yield indices by types of dwell- 
ing units which would be applicable in many metropolitan 
school districts; (2) derive specific pupil yield figures by 
types of dwelling units for Baltimore County, Maryland. 

Methodology. Approximately 1600 teachers and a simi- 
lar number of volunteer adult helpers conducted a door-to- 
door census and survey to secure the data needed for this 
study. The data secured for each dwelling unit in Balti- 
more County consisted of: (1) type of dwelling unit, (2) num- 
ber of bedrooms per dwelling unit, (3) number and ages of 
children per dwelling unit, (4) assessed valuation per dwell- 
ing unit or monthly rental figure for apartments and (5) lo- 
cation of dwelling unit by election district. All data were 
recorded on a printed check list to standardize the inter- 
view and the responses. Complete information was solic- 
ited from 109,006 dwelling units. 

The data were then transferred to Remington Rand 
punch cards and verified. The cards were then sorted by: 
election district, type of dwelling unit, number of bedrooms 





per dwelling unit, assessed valuation and pupil yield by 
level of school. On the basis of these data, 90 basic tables 
were then prepared depicting pupil yield indices figures 
(15 election districts times 6 types of dwelling units). 

Composite tables were then prepared and the data sub- 
mitted to a double entry analysis of variance design to 
identify significant and consistent variations between and 
within the data. 

Major findings. For every type of dwelling unit tested 
there were highly significant differences between the levels 
of school i.e., pre-school, elementary, junior high and 
senior high. Generally speaking, the pupil yield per dwell- 
ing unit at each level of school tends to increase directly 
with an increase in the number of bedrooms. Likewise, 
the number of older children (junior and senior high school) 
tends to increase directly with an increase in the number 
of bedrooms. 

In most instances the election district wherein the 
dwelling unit is located is a deciding factor in predicting 
pupil yield. The most outstanding exception to this con- 
clusion rests in the indices for semi-detached dwelling 
units. For both two and three-bedroom units of this type 
the F Test proved to be no significant at the .05 level of 
confidence indicating a large degree of similarity between 
the indices for semi-detached units irrespective of the 
election district in which they are located. 

No part of this study is intended to replace sensible 
human judgment in predicting future pupil yield. However, 
the material presented herein is expected to provide a 
reliable tool in an area where few such tools exist. It is 
strongly felt that the indices presented in this study, cou- 
pled with additional knowledge concerning dwelling habits 
in Baltimore County, should constitute a reliable basis 
upon which sound predictions of future pupil yield can be 
made. Microfilm $3.35; Xerox $11.40. 259 pages. 





A PLAN FOR THE REORGANIZATION OF A LARGE 
HIGH SCHOOL INTO SEVERAL COORDINATE 
ADMINISTRATIVE UNITS 


(L. C. Card No. Mic 59-6413) 


Byron Fletcher Evans, Ed.D. 
University of Oregon, 1960 


Adviser: A. C, Hearn 


This study is an attempt to offset the disadvantages of 
large size by adapting unit organization (schools within a 
school) to the secondary schools of Highland Park, Michi- 
gan. Although smaller than many metropolitan schools, 
Highland Park High School is larger than the apparent 
optimum size, and the intensive land utilization of the 
geographically small city seems to rule out the organi- 
zation of a second high school. The sharing of the building 
with a large junior college contributes further to problems 
of size. 

This once-proud suburb of 43,000 population, now en- 
circled by Detroit, has aged and changed socially so that 
it evidences more and more of the characteristics of the 
typical metropolitan heartland. This study is one among 
several attempts to stem the deterioration of the com- - 


munity and its institutions. 
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The study first traces the history of the community and 
its schools generally, followed by a rather detailed devel- 
opment of the organizational and curricular patterns of 

the high school. 

Recent literature bearing on the effects of size in edu- 
cational and business organizations is reviewed. The con- 
clusion is drawn that morale and communication problems 
are more likely to appear in organizations larger than the 
optimum size (roughly 700 enrollment in the case of high 
schools). 

Research in human relations is related to organizational 
size and pattern; illustrations are drawn from business 
and industry to show how large corporations have been 
sub-organized in recognition of the need of every individ- 
ual to belong to a primary work-group of recognizable size. 

The history of attempts to apply unit organization in 
secondary education is traced through the first house plans 
of the British “public” schools to the present-day British 
and American comprehensive high schools. The first known 
application of the house plan in an American public school, 
in 1913, is attributed to the Detroit Central High School. 

The study describes twenty-three secondary schools 
operating or developing unit organization in the United 
States. Each plan is briefly evaluated by comparing the 
apparent scheme of operation with the criteria of admin- 
istrative feasibility, unit autonomy, increased participation, 
identification with the unit, and effectiveness of the organ- 
ization for guidance and instruction. Information was ob- 
tained through two questionnaires and follow-up corre- 
spondence. Four of the schools were visited, and faculty 
and students were interviewed. Generalizations concerning 
details of organizations are drawn from the experience of 
existing plans and are adapted to the local situation. The 
study points out the desirability of a new structure, but a 
plan is developed for the utilization of the present building, 
which was occupied in 1915. 

The study proposes a three-year senior high school 
with three vertical units of about 450 enrollment, each to 
be under the leadership of an administrator-counselor 
team. Each unit faculty would be balanced to provide for 
a maximum of autonomy. Staff composition and organi- 
zation, unit scheduling both by manual and punchcard meth- 
ods, unit activities, guidance, student organization and 
other details are discussed. 

Two elementary schools are proposed for conversion 
to junior high schools, each with two units of about 350 
enrollment. Generalizations on details of organization 
are developed and applied in a manner similar to that 
employed for the senior high school. 

The study concludes that, although unit organization is 
not a new idea, large high schools generally could profit 
from sub-organization; that unit organization is most ef- 
fective when physical and organizational features combine 
to foster the feeling of identification with the unit which is 
characteristic of small schools; that the secondary schools 
of Highland Park could be reorganized profitably within 
the framework proposed by the study. 

Microfilm $3.85; Xerox $13.50. 300 pages. 
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A PROPOSAL FOR A COUNTY-WIDE PUBLIC JUNIOR 
COLLEGE FOR BRAZORIA COUNTY, TEXAS, 
DESIGNED TO SERVE THE PARTICULAR 
EDUCATIONAL NEEDS OF THAT COUNTY. 


(L. C. Card No. Mic 59-5281) 


Lloyd Ray Ferguson, Ed.D. 
University of Houston, 1959 


Purpose. This study was undertaken to determine the 
possibility of establishing and maintaining a local public 
junior college for Brazoria County, Texas. The need for 
a county junior college, the ability of the area to support 
such an institution, and the procedure to be followed in 
establishing a county-wide unit were the three major areas 
of the study. 

Procedure. Gathering of data for the study was ac- 
complished by library research, statistical comparisons, 
and personal inquiry. After a study of the junior college 
movement and its philosophy, an intensive study of Brazeria 
County was made to determine its educational climate in 
relationship to the junior college philosophy. 

Enrollment predictions were made by dividing the sta- 
tistical data of Brazoria County by indices derived from 
a study of areas which support at the present time public 
junior colleges. Such study indicated that Brazoria County 
could produce 600 to 750 students for the proposed college. 
This enrollment prediction was considered adequate to 
warrant a continuation of the study to determine the ability 
of the county to finance such an institution and carry out 
a workable program. 

The procedures to be followed in creating a junior col- 
lege district and in establishing such an institution were 
set forth in the study. 

Findings. The study of Brazoria County revealed that 
the educational program of the county was not complete. 
Higher education and adult training, offered within the 
county and at a minimum expense to the individual, are 
needed. Census data revealed that Brazoria County has 
grown rapidly in the past twelve months and probably will 
continue to do so, because of industrial concentrations 
within the afea. Location of a junior college within the 
county would result in higher education for the citizenry 
of the area. The able young men and women of the county 
not attending college, the adult engaged in less than his 
potential, the high school graduate with eyes for only the 
immediate reward, all would benefit from the founding of 
the proposed college. 

The assessed valuations of the school districts of 
Brazoria County totaled $326,310,374. State and county 
valuations amounted to $227,533,191. The average valua- 
tion on the county rolls for districts successfully maintain- 
ing junior colleges is $127,880,766. Brazoria County’s 
valuation is $99,852,425 above this average, and is nine- 
teen times the minimum legal requirement of $12,000,000. 
Thus, insofar as assessed valuations are concerned, the 
Brazoria County area is legally qualified to establish a 
county junior college. A tax of 154¢ on the $100 property 
valuation would provide ample funds for required building 
purposes and would adequately supplement the state 
appropriations and tuition and fees for current operating 
purposes. 

The study revealed that Brazoria County meets or 
surpasses the Legal Provisions set up for the establish- 
ment of junior colleges, as well as the State Board Cri- 
teria, with one exception: 
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No new junior college district shall be approved in 
sections where a substantial portion is served by another 
institution, and the site should not be within a distance 
of 50 miles from another junior college. 


The contemplated site of the proposed Brazoria County 
Junior College, although it could not be officially deter- 
mined until after the trustee election, as proposed is: 
approximately 50 miles to Wharton, where there is a county- 
wide junior college, approximately 40 miles to Houston, 
where the junior college of the University of Houston, is 
located, and approximately 27 miles to Alvin where there 
is a junior college in connection with the local public school 
system. However, neither of the colleges mentioned above 
is designed to, or has facilities for, serving the entire 
Brazoria County area. Traffic conditions leading into the 
University of Houston are difficult and hazardous for com- 
muting students. No school bus transportation serving 
the Brazoria County area has been provided by other in- 
stitutions. 

On the basis of the findings of the study, it is recom- 
mended that: 

1. All the facts revealed in the study concerning the 
educational needs and the ability of the county to support 
education beyond the high school level be made available 
to the citizens of the county in a form easily understand- 
able by all. 

2. A survey be made of the county to reveal a willing- 
ness on the part of the people to support the program of 
the proposed college. 

3. The board and administrators be brought into the 
study to determine whether or not the Alvin district be 
included in the program. 

4. If the foregoing steps indicate the possibility for 
the creation of the college is genuinely desired, a petition 
should be drawn up and signed by over ten per cent (10%) 
of the qualified voters of the county. 

5. The petition be forwarded to the State Board of Edu- 
cation for approval or rejection. 

6. If the junior college district is approved by the voters 
and the State Board of Education, an investigation be led 
by a person competent in educational research be begun 
to plan site, buildings, curriculum, and personnel adaptable 
to the educational system needed for the Brazoria County 
area. 

7. The junior college should provide equal educational 
opportunities for all the citizens of Brazoria County, and 
should offer two years of work equivalent to that given in 
the freshman and sophomore years of standard univer- 
sities. Microfilm $2.50; Xerox $6.80. 142 pages. 


A STUDY OF FACULTY PERCEPTIONS 
OF STUDENT PERSONNEL SERVICES 


(L. C. Card No. Mic 59-5611) 
Laurine Elisabeth Fitzgerald, Ph.D. 
Michigan State University, 1959 
Major Professor: Walter F. Johnson 


This study attempts to determine the perception of 
student personnel services in higher education held by 
staff members with instructional responsibilities. 





This was done by using mailed questionnaires which 
provided the opportunity for selected faculty members to 
indicate a rating of importance for higher education for 
each of forty statements of function of student personnel 
services. In addition, the respondents were asked to indi- 
cate their opinion of the quality of performance of the func- 
tions on the local campus. There was also the opportunity 
to indicate whether or not a specific campus office was 
designated for the performance of each function, and an 
additional question dealt with the location of this office in 
the hierarchy of the local campus organization: all-cam- 
pus, college, or departmental levels. 

The “Student Personnel Services Questionnaire” was 
administered to a random sampling of faculty members 
with instructional responsibilities at Michigan State Uni- 
versity. Their responses were tabulated for the functional 
area, as well as by each specific statement of function. 

Response data are presented according to grouped state- 
ments of function: Admissions, Registration, and Records 
Functions; Counseling Service Functions; Health Service 
Functions; Student Activities Functions; Financial Aid, 
and Placement Functions; Disciplinary Functions; Special 
Functions. 

The faculty responses indicate that student personnel 
services are recognized as having importance for the 
achievement of the philosophy and purposes of higher edu- 
cation. The degree of importance accorded these functions 
is, to some extent, dependent upon the nature of the serv- 
ice. Highest perceptions of importance tend to be placed 
on those functions relating most directly with the academic 
purposes of the institution. Of less importance are those 
functions which facilitate student life activities while the 
individual is engaged in academic pursuits; and of least 
importance are the student personnel functions which deal 
only indirectly with the student in an academic setting. 

Statistical analysis employing the Chi Square technique 
revealed significantly different responses given by faculty 
members who indicated that they work closely with student 
organizations, and faculty members who do not. The faculty 
with the close working relationship tend to view the student 
personnel functions as being more important for higher 
education, and better achieved on the local campus than the 
faculty members who do not work closely with student 
organizations. 

A few differences were determined between the re- 
sponses received from faculty members having tenure on 
the campus, determined from academic rank, and the re- 
sponses indicated by faculty members without tenture. The 
latter faculty group tended to give responses requiring 
less definite expressions of opinion or knowledge about 
the student personnel services. 

Microfilm $3.70; Xerox $12.60. 288 pages. 


COMMUNICATION BETWEEN THE SCHOOL AND 
HOME: A STUDY OF TEACHER-PUPIL-PARENT 
REACTION TO A VARIETY OF REPORTING 
PROCEDURES AND TECHNIQUES. 


(L. C. Card No. Mic 59-6407) 


Howard H. Kingsley, Ed.D. 
Boston University School of Education, 1959 


Purpose.--The major intent of this study was to identify 


the similarities and significant differences in the points of 
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view of parents, teachers, and pupils concerning junior 

high school reporting procedures and to compare these 

points of view with the following: 

Parent educational background 

Parent P.T.A. affiliation 

Parent and the parent-teacher conference 

Parent educational philosophy 

The kind of report card received by the parent 

Teacher grade level 

Teacher subject area 

Teacher educational philosophy 

The kind of report card used by the teacher 

10. Pupil educational plans for the future 

11. The kind of report card received by the pupil. 
Procedures.--To investigate and fulfill this major pur- 





pose, it was necessary to carry out three subordinate steps: 


1. To construct and administer an instrument designed 
to identify the similarities and point out the signifi- 
cant differences in the points of view of parents, 
and teachers 


2. To compare the educational philosophies of parents 
and teachers with the type of reporting procedures 
employed by their school systems 


3. To compare the points of view of teachers and par- 
ents who have different educational philosophies 
varying from traditional, to middle-of-the-road, to 
progressive. 


Conclusions.--Over 75 per cent of both parents and 
teachers were interested in having the following ten items 
in the reporting program: statements explaining the mean- 
ing of the symbols used in marking; absent and tardy rec- 
ords; personality trait ratings; “S” and “U” showing prog- 
ress in music and physical education; space for teacher 
comments; warning slips; parent-teacher conferences; a 
“Back-to-School Night” P.T.A. meeting; and one afternoon 





a month for parents and teachers to hold brief conferences. 


Parents and teachers also agreed that the following 
three items had little value or were perhaps harmful: 
personal letters from teachers replacing report cards; 
“Ss” and “U” showing progress in academic subjects; and 
raising or lowering an academic mark because of good or 
poor conduct. Teachers added a fourth item to this list: 
including students’ height and weight. 

Two items, an effort mark in each subject and work 
habits, were preferred by over 75 per cent of the parents 
but not of the teachers. Three items, a message from the 
superintendent, space for parent comments, and different 
report cards for the elementary, junior, and senior high 
school, were preferred by over 75 per cent of the teachers 
but not of the parents. 

Significant differences mostly occurred in two areas: 
educational philosophy and type of report card received 
or used. Teachers and parents having one philosophy, 
progressive, middle-of-the-road, or traditional, were at 
times opposed to preferences of one or both of the other 
philosophies. Also, teachers and parents familiar with 
one type of report card frequently had strong preferences 
for items appearing on that card. 

Pupils preferred the same nine items: statements 
explaining the meaning of symbols used in marking; rat- 
ings in personality traits and work habits; effort marks 
in each subject; space for teacher comments; different 
cards for the elementary, junior, and senior high schools; 


The items following each abstract are: 





a “Back-to-School” Night; monthly parent visits to teach- 
ers; and warning slips. 
Parent, teacher, and pupil preferences each had two 


main sources of influence. Parent and teacher preferences 


were closely related to the type of card they received or 
used and their educational philosophy. Pupil preferences 
depended on the type of card they received and items they 
recognized as meeting their needs. 

Microfilm $2.50; Xerox $8.80. 191 pages. 


AN EVALUATION OF THE LUTHERAN TEACHER 
EDUCATION PROGRAM OF CONCORDIA 
TEACHERS COLLEGE, SEWARD, NEBRASKA. 


(L. C. Card No. Mic 59-6813) 
Martin Bernard Kirch, Ed.D. 
The University of Nebraska Teachers College, 1959 


Adviser: Leslie L. Chisholm 


THE PROBLEM 


This study was made to analyze and evaluate the exist- 
ing teacher education program of Concordia Teachers 
College, Seward, Nebraska, and to make such suggestions 
for modification and improvement which may appear to be 
necessary to train adequately prospective teachers for 
the Lutheran schools. The school is a four-year college, 
owned and operated by the Lutheran Church-- Missouri 
Synod for the single purpose of preparing teachers for the 
Lutheran schools throughout the United States and Canada. 
It has an enrollment of 550 students, of which almost 98 
per cent are enrolled in teacher education programs. 

While the study involves a private teacher training in- 
stitution, its program generally parallels that of any other 





private or public teacher training institution of similar size. 


The chief purpose of the study was to determine 1) the 
kind of teacher desired by the Lutheran schools; 2) the 
certification requirements of those states in which the 
majority of Lutheran teachers begin teaching; 3) the extent 
to which Concordia meets these demands; and 4) the modi- 
fications needed in Concordia’s program to keep pace with 
professional up-grading and the changing emphasis in 
teacher education. 

While Concordia’s entire program is involved inteacher 
education, this investigation concentrated primarily upon 
the education department of the professional training divi- 
sion. The evaluation confined itself specifically to the 
objectives, organization and administration, student per- 
sonnel program, faculty, curricula, student teaching labo- 
ratory experiences, and those facilities and materials of 
the library directly involved in the professional areas of 
teacher education. Criteria were established in the areas 
of teacher education, state certification, duties and func- 
tions of beginning teachers in Lutheran schools, and ac- 
credited teacher education programs as advanced by the 
National Council for Accreditation of Teacher Education. 


THE PROCEDURE 


A documentary analysis was made of requirements of 
the Lutheran Church--Missouri Synod for teacher education 
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of catelogs of teacher training colleges; of journals of 
teacher education; of requirements of state departments 

of education in which Concordia trainees teach; of criteria 
of accrediting agencies and reciprocal agreements; and of 
education books and periodicals for establishing general 
criteria. Concordia personnel, directly involved in recruit- 
ment, admissions, student personnel, student teaching, and 
placement were interviewed. Department documents, fac- 
ulty minutes, and calls and contracts issued to Concordia 
trainees during the past five years were examined. 


THE FINDINGS 


The results of this study may be summed up in the 
following conclusions: 


1. Evidence shows that Lutheran schools seek beginning 
teachers who have completed the bachelor’s degree. 
They prefer to have teachers who have proficiency 
also in some specific service area as music, physi- 
cal education, religious agencies, or youth work. 


. Seventy per cent of Concordia products begin their 
teaching careers in ten different states. The re- 
quirements for certification in these states varies 
considerably from two to four years of teacher 
preparation. Basic elements of the program are 
similar. 


. A Concordia graduate has relatively little difficulty 
meeting the standards of state certification. Ina 
few cases an additional specific course, as state 
history, may be required. The anticipated accept- 
ance for accreditation of its program by the National 
Council for Accreditation of Teacher Education 
should remove any remaining barriers for individ- 
ual teacher certification. 


. The recent revision of the teacher training curricu- 
lum, the inauguration of the off-campus student 
teaching, the addition of more buildings, the addition 
of more staff members, and the advanced study of 
the present staff members appears to have kept 
Concordia’s program in harmony with recent trends 
and changes in teacher education in the country in 
general. 


. Concordia apparently has a need for adding the fifth 
year to its program to facilitate the training of 
administrators and secondary teachers. 

Microfilm $3.15; Xerox $11.05. 244 pages. 


THE RELATIONSHIP BETWEEN JOB SELECTION 
BY BEGINNING TEACHERS AND SUBSEQUENT 
TEACHER ADJUSTMENT 


(L. C. Card No. Mic 59-6224) 
Lou Kleinman, Ed.D. 
New York University, 1959 


Chairman: Professor F. C. Borgeson 


This study was designed to determine the extent to 


satisfactory adjustment during the first year of teaching; 
and to determine the relationship between selectivity and 
adjustment. The hypothesis was that selectivity is posi- 
tively and significantly related to adjustment. 

Situational factors was defined as elements of the total 
school-community environment which lie outside the con- 
trol of the teacher and are not directly related to his per- 
sonality or personal background; teacher selectivity, as 
the degree to which a teacher acquires information related 
to situational factors before accepting a position; and 
teacher adjustment, as the degree to which a teacher de- 














rives satisfaction from the total school-community en- 
vironment. 

A validated list of 250 situational factors critical to 
teacher adjustment, each weighted in terms of its relative 
importance, was compiled by means of an intensive study 
of professional literature and the reactions of sixteen 
experts in school personnel. This list constituted the body 
of two basic instruments (Questionnaire I on selectivity 
and Questionnaire II on adjustment). 

Fifty-two percent of 275 beginning teachers in two New 
Jersey counties during 1957 - 1958 completed both ques- 
tionnaires (distributed respectively at the beginning and 
close of the academic year). They indicated on Question- 
naire I whether or not they possessed information about 
each of the 250 factors before accepting their positions; 
on Questionnaire II, they signified the degree to which they 
were satisfied with each factor. Questionnaires I and II 
were scored to yield an index of selectivity and an index 
of adjustment for each participating teacher, and the par- 
ticipants were ranked accordingly. The Rank Order Co- 
efficient of Correlation formula was applied to the sets of 
ranks to determine the correlation between selectivity 
and adjustment. Item responses on Questionnaire I of the 
most satisfied and least satisfied teachers were compared 
to identify factors for which selectivity related signifi- 
cantly to adjustment. 

A number of results and conclusions derived from this 


study. 


1. Almost every aspect of school-community life is related 
in some measure to teacher adjustment. 


2. Beginning teachers as a group were not selective in 
choosing their positions. 


3. While the feelings of participants about their positions 
varied greatly, the composite sentiment of the group lay 
between indifference and moderate satisfaction. 


4. The coefficient of correlation between selectivity and 
adjustment, .46, proved to be significant at the .001 level. 
The association between selectivity and adjustment was 
clearly beyond reasonable doubt. 


5. Seventy situational factors were identified as those for 
which selectivity was significantly related to adjustment. 
These factors tended to be concentrated in the areas of 
specifics of the particular position, personnel policies, 
school plant, personnel, and community environment. 


As a result of this study, it is recommended that: 


1. Every school system make available to candidates for 
positions material providing objective information about 
school-community factors critical to teacher adjustment. 


2. Teacher education institutions offer a course designed 
to help teachers develop effective techniques for seeking 


which beginning teachers are selective in choosing their 
first teaching positions and the extent to which they make 


and securing suitable positions. 
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3. Teacher education institutions unable to offer sucha 
course provide students with a list of critical situational 
factors to help them play an active part in the selection 

process. 


4, Institutional placement offices be responsible for con- 
ducting periodic placement seminars and clinics. 


5. Every school system desiring the services of a place- 
ment office be required to register and place on file its 
credentials. School-community credentials would be made 
available to candidates just as candidates’ credentials are 
available to employing officials. 


6. A comprehensive text on placement problems and meth- 
ods of seeking and securing educational positions be pro- 
duced to serve neophytes and those endeavoring to achieve 
professional advancement. 

Microfilm $2.50; Xerox $8.60. 186 pages. 


A STUDY OF SOME PERSISTENT PROBLEMS 
FACING BEGINNING HIGH-SCHOOL PRINCIPALS 
IN SELECTED SCHOOLS IN MICHIGAN, WITH 
SUGGESTED SOLUTIONS TO THESE PROBLEMS. 


(L. C. Card No. Mic 59-5614) 


Lewis Rogers Liddle, Ed.D. 
Michigan State University, 1959 


The general purpose of this dissertation was to analyze 
the persistent problems facing beginning high-school prin- 
cipals in selected schools in the state of Michigan and to 
attempt to identify possible solutions to these problems. 


Procedure of the Dissertation 


Problems of twenty-five beginning high-school prin- 
cipals in Michigan were analyzed; these were real prob- 
lems actually perceived by the individual beginning high- 
school principals. 

The problems were categorized into related areas 
consisting of administration, faculty, students, parents, 
community, public relations, and record-keeping. 

The problems related to administration were divided 
into groups relating to office administration, school plant, 
superintendent and board of education, scheduling, and 
conferences. Problems related to the faculty were divided 
into groups relating to supervision and evaluation, pro- 
fessional ethics and instruction, teacher morale, schedul- 
ing and load, health and welfare, and “miscellaneous.” 
Problems related to students were divided into groups 
relating to discipline, attendance, instruction, student 
welfare, and activities. 

The parents groups was divided into areas of attendance 
and attitudes. The community category was divided be- 
tween the use of facilities and parent-teacher associations. 
The number of problems relating to public relations and 
record-keeping was very small, and no further division 
was necessary. 

One or more alternate solutions to each problem were 
selected from the literature perused and compiled into a 
usable guide for beginning high-school principals. 











A bibliographical source was developed for each prob- 
lem area and was listed at the end of each chapter; it may 
be used if further exploration of any problem is desired. 

The method of selecting solutions to the several prob- 
lems was to examine the literature and to take from it 
solutions that seemed to meet the need of the individual 
problem. 


Conclusions 





The nature of the problems submitted seemed to indi- 
cate that the beginning high-school principal is troubled 
with the mechanical operation of the school, rather than 
the basic philosophy or the improvement of instruction. 

As the principal gains experience and is better able to 
cope with the mechanical operation of the school, more 
emphasis can be directed toward organization and super- 
vision to improve the instructional program. 

In the pursuit of solutions to the several problems, it 
was found that there was an abundance of material in the 
areas of instructional improvement, group dynamics, per- 
sonnel organization, curriculum study, and child growth 
and development. Information concerning discipline, espe- 
cially of troublesome or misguided students, is inadequate. 

The literature seemed to indicate that there were some 
definite basic personality characteristics which would aid 
a person in becoming an effective administrator. 

Microfilm $4.40; Xerox $14.80. 344 pages. 


AN ASSESSMENT OF A PROCEDURE FOR 
DEVELOPING EVALUATIVE CRITERIA 
FOR THE JUNIOR HIGH SCHOOL 


(L. C. Card No. Mic 59-6076) 


Mark Clain Lloyd, Ed.D. 
University of Utah, 1959 


Chairman: Dr, Paul C. Fawley 


I, INTRODUCTION 


Although certain kinds of problems could be solved only 
by highly trained research specialists, it was a basic as- 
sumption of this study that the problem of developing eval- 
uative criteria for the junior high school could be solved 
by practitioners in education who would become research- 
ers. The term “practitioners” referred to those personnel 
in education who functioned in the junior high schools of 
the state. 

Representing the practitioners was a Central Commit- 
tee composed of: (1) a chairman, (2) a director of re- 
search, (3) four junior high school principals, (4) a junior 
high school counselor, and (5) two representatives of the 
department of secondary education for the state. 


Il. STATEMENT OF THE PROBLEM 


The problem was two-fold: (1) to develop criteria for 
the organization of a junior high school criteria of evalua- 
tion Instrument that were to be structured upon basic 
principles that were to be established, and (2) to assess 
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the success of those who developed the criteria of evalua- 
tion Instrument by comparing its functioning in the class- 
room with the intents and purposes expressed in the basic 
principles that established it. 


Il, METHOD OF PROCEDURE 


The literature pertaining to evaluation was surveyed to 
determine whether or not premises for the development of 
an evaluation Instrument had been established. 

No established premises were found, but six basic con- 
cepts were derived from the survey. These concepts were 
named “Principles of Selection” by the Director of Re- 
search and were used to identify criteria considered es- 
sential to the organization of the evaluation Instrument. 
These principles concerned the extent the criteria for 
evaluation in the Instrument were: (1) applicable, (2) usa- 
ble, (3) motivational, (4) inclusive, (5) conducive to “out- 
comes analysis,” and (6) contributive to school improve- 
ment. 

The criteria for the organization of the Instrument that 
were identified through the use of the principles were 
(1) identity, (2) usability, (3) flexibility, (4) security, 
(5) provocativeness, (6) inclusiveness, (7) outcomes, 

(8) application, (9) definition, and (10) plan of action. 

The organization of the criteria of evaluation into func- 
tional form for appraisal purposes was then studied by the 
Director of Research and other practitioners. Many trial 
and error procedures resulted in the conviction that the 
most effective procedure was to organize the criteria into 
sub-sections in relation to each subject and service to be 
evaluated. This procedure resulted in the organization of 
the following sub-sections: (1) physical provisions, (2) ma- 
terial facilities, (3) learning preparatives, (4) procedures 
and practices, (5) teacher Preparation, assignment, and 
influencing factors, (6) outcomes, area evaluations, and 
(7) provisions for plans of action. 

Teachers who had served on state course of study groups 
were the nucleus of the twenty-one committees selected to 
recommend criteria for: (1) the subject and service areas, 
and (2) the points of reference sections. 

The degree of success practitioners achieved was de- 
termined by 203 evaluators who applied the completed 
instrument to four junior high pilot schools. The evalua- 
tors indicated the extent each sub-section functioned in the 
schools through the use of appraisal values based upon the 
following five point scale: 5 indicated the functioning was 
excellent, 4...very good, 3...good, 2...fair, and 1... poor. 


IV. CONCLUSIONS 


It was ascertained from Tables 1 to13 (the tabulations 
of findings) that the mean value for the 13 criteria iden- 
tified by the Principles of Selection and applied to each 
of the 21 sub-sections by the pilot school evaluators was 
4.3 (very good) which, on the basis of the five point scale, 
would indicate the criteria of evaluation functioned much 
in accordance with the intents and purposes of the Prin- 
ciples of Selection which established them. 


V. RECOMMENDATIONS 


Practitioners who organized the instrument recom- 
mended that the summation words excellent, very good, 
good, fair and poor be replaced with a minimum-maximum 


scale that would extend from: 0...10...20...30...40...50... 


60...70...80...90...to 100. 
Microfilm $4.95; Xerox $16.40. 385 pages. 


AN ANALYSIS OF DROP-OUTS IN SELECTED 
PUBLIC JUNIOR COLLEGES OF FLORIDA 


(L. C. Card No. Mic 59-6785) 
Donald Fryman Lynch, Ed.D. 
The Pennsylvania State University, 1959 


The Problem 





This study was designed to describe the student popu- 
lation of Florida’s public junior colleges and to determine 
the factors which cause student mortality within this popu- 
lation. It was limited to the full-time day students enrolled 
in Palm Beach Junior College, Pensacola Junior College, 
and St. Petersburg Junior College during the 1957-58 col- 
lege year. 


Procedures 

Statistical data were obtained from student files, col- 
lege staff personnel and questionnaires. Short-form ques- 
tionnaires were used to secure information from the 
non-drop-outs relative to: (1) means of transportation, 

(2) distance of residence from college, (3) with whom stu- 
dents resided, and (4) employment while attending college. 
Long-form questionnaires included the questions from the 
short-form questionnaire and in addition had questions 
designed to determine reasons for dropping out. These 
were mailed to students who withdrew during a semester 
and to those who did not return for a succeeding semester. 
A fifty-seven per cent return was realized on long-form 
questionnaires. 

Percentage comparisons were made among the colleges 
in the four special areas and in the characteristics which 
are usually found in student files. The study population 
was divided into five basic classifications and comparisons 
were made among them according to selected character- 
istics. The five basic classifications were: (1) graduates, 
(2) otherwise completed two years, (3) returnees, (4) with- 
drawals during a semester, and (5) non-returnees. Ten 
general classifications were used in tabulating and analyz- 
ing the reasons for dropping out of junior colleges. “Mc- 
Bee” keysort cards facilitated the recording and analyzing 
of the data. Tables were constructed to show percentage 
comparisons among the college populations. 





General Results and Conclusions 








The student populations of Florida’s public junior col- 
leges were similar in some respects. Most students lived 
within twenty miles of the college with parents or spouse. 
A majority traveled to college by using their own cars. 
The males outnumbered the females by seven to three and 
students below twenty-two years of age outnumbered the 
older students by four to one. 

Noticeable differences were found in most of the other 
basic classifications and characteristics of students. The 
averages for the three colleges showed that thirty-eight 
per cent of the study population dropped out. Freshmen 
accounted for eighty-six per cent of the drop-outs. Thirty- 
four per cent of the drop-outs withdrew during a semester. 
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Student mortality is caused bya constellation of factors, 
the magnitude of which defies simple classification. Seventy 
per cent of the drop-outs gave reasons which appeared to 
be within the responsibility and control of the college. The 
rank order of reasons was: (1) low grades, (2) loss of in- 
terest, (3) financial, (4) transferring to another college, 
(5) to take a full-time job, (6) marriage, (7) home cir- 
cumstances, (8) moving from the area, (9) military serv- 
ice, and (10) health (self). 

A large percentage of the non-returnees gave “trans- 
ferring to another college” as their reason for leaving the 
junior college. Otherwise, the reasons were approximately 
alike and in the same rank order for both groups of drop- 
outs. 

Each junior college should study its own student popu- 
lation to determine the “real” reasons for student mor- 
tality. The differences among the student populations 
seemed to justify further research by each institution. 

Student employment service personnel should work in 
cooperation with guidance and counseling personnel so that 
students’ academic work loads and job loads are balanced. 
Junior colleges should consider the advisability of having 
each freshman select or be assigned a faculty adviser. 

The greatest percentage of drop-outs was freshmen with 
problems which instructors could help to solve or lend 
assistance in directing students to special college staff 
personnel, Microfilm $2.50; Xerox $6.60. 137 pages. 


TEACHERS’ APPRAISALS OF SELECTED 
SUPERVISORY PRACTICES 


(L. C. Card No. Mic 59-6787) 


Darwin Wallace Miller, Ed.D. 
The Pennsylvania State University, 1959 


The Problem 

The study was designed to evaluate the effect of sixteen 
supervisory activities upon ten expressed professional 
problems of teachers over a period of six years of answer- 
ing: (1) Were the supervisory activities effective in solv- 
ing the expressed professional problems of teachers? 
(2) What have teachers learned as a result of participating 
in the supervisory activities? and (3) What instructional 
changes have teachers made as a result of the supervisory 
activities ? 





Procedures 

The ten professional problems were selected from 
those most frequently identified during the first year in 
classroom observations, grade-level questionnaires, dis- 
trict-wide questionnaires, end-of-year questionnaires, 
and teachers’ progress reports. 

Using the criteria of usefulness, pertinence to the situ- 
ation, likelihood of success, and practicality, the sixteen 
supervisory activities were selected in consultation with 
the superintendent and teaching-principals from an exten- 
sive list of sixty-seven practices identified through the 
literature, by a survey of the activities of other super- 
visors in nearby school districts, and through a job-anal- 
ysis by the writer. 

The evidence was collected from teachers’ responses 
to each of ten questionnaires specially designed for each 











professional problem. A jury of elementary teaching- 
principles aided the writer in classifying the responses 
for tabulation and treatment. 


Brief Summary of Results 

The study indicated that each of the sixteen selected 
supervisory activities affected 72 per cent or more of the 
teachers in at least one area of professional problems. 
In each of the expressed problem areas, 85 per cent or 
more of the teachers believed they were being helped by 
one or more of the supervisory activities. 





Conclusions 

Because supervisory activities were reported as ef- 
fective in solving the teachers’ professional problems in 
general, because the supervisory activities caused specific 
learnings described by the teachers, and because the super- 
visory activities resulted in specific instructional changes, 
it is concluded that supervisory activities can affect the 
professional growth of teachers. This supports the hy- 
pothesis of the study. 

The results of the study indicate that a broadly-based 
and co-operatively designed supervisory program will 
influence a large number of staff members. Such a list of 
specific activities as used in the study could serve as a 
basis for developing an effective supervisory program. 

The evidence of this study agrees with the results of 
other similar studies in finding one of the most effective 
supervisory activities to be the securing and guided use of 
instructional materials. It is evident that supervisors 
could effectively help teachers by using this practice. 

The results of this study also indicate that staff mem- 
bers believed the most effective supervisory practices 
help them develop an instructional program around the 
problems of the individual school. It is evident that effec- 
tive supervision must remain close to the teacher and his 
problems in the teaching-learning situation. 
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THE VALUE OF INCLUDING DETAILED AND 
CLEARLY DEFINED SPECIFIC OBJECTIVES IN THE 
INSTRUCTOR GUIDES USED IN THE UNITED STATES 

AIR FORCE RESERVE TRAINING PROGRAM 
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Philip A. Neal, Ph.D. 
University of Pittsburgh, 1959 


The purpose of this study was to determine what effect 
on student learning, as evaluated by achievement test 
scores, would occur if specific objectives included in the 
Instructor Guides were detailed and clearly defined, instead 
of being stated in vague and general terms. It was hoped 
the investigation would derive some conclusions of value 
that might be useful to writers and educators who prepare 
course materials. 

United States Air Force Reserve personnel in 22 
classes, under the jurisdiction of the 2606th Air Reserve 
Center, located at Pittsburgh, Pennsylvania, were utilized 
in this experimental study. It was restricted to an evalua- 
tion of the Air Force Reserve Administration and Manage- 
ment Training Course. There were 11 instructors and 
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147 students in the control group, and 11 instructors and 
184 students in the experimental group. The study covered 
the equivalent of one semester’s work. Classes were con- 
ducted in 17 different cities in Pennsylvania, Ohio, and 
West Virginia. 

The experimental and control group instructors and 
students were chosen from a table of random numbers. 
Three tests were utilized in the study - the Wonderlic Per- 
sonnel Test, a 100-question pre-test, and a 100-question 
post-test. The reliability coefficient of the pre-test was 
.82, and for the post-test .85. The Wonderlic Personnel 
Test, a standardized type, was used as a measure of intel- 
ligence and has a reliability coefficient of .88 - .94. 

An analysis was made to determine whether the control 
and experimental group instructors and students were 
equated. Means of the control and experimental group 
students were compared by educational background, intel- 
ligence, age, rank, time on active duty, and time in the 
Reserve program. The means of the control and experi- 
mental group instructors were compared by educational 
background, intelligence, teaching experience, age, and 
rank. No significant differences were found in any of the 
areas. 

The teaching materials used in this course were cen- 
trally prepared by educational specialists and editors for 
the Air Force Reserve Program. The same instructor 
guide was given to each of the 22 instructors except that 
the copies given to the instructors in the experimental 
group had inserted in them new specific objectives that 
were detailed, concrete, and clearly defined. The specific 
objectives available to instructors in the control group 
were rather vague and stated in general terms. 

The specific objectives used by the experimental group 
instructors were determined by two highly qualified edu- 
cators who were also officer reservists with several years 
experience in both Air Force administration and manage- 
ment. They also prepared the test items used in the pre- 
and post-tests. All the included test items were based on 
the same specific objectives with no advantage being al- 
lowed the experimental group except that the specific ob- 
jectives were more detailed and definitely stated. The 
pre- and post-tests were almost identical except that the 
post-test had 15 improved or substituted items. 

To determine the learnings that were attained, the mean 
gains between the pre- and post-tests were calculated. 
The t-ratio and F-ratio were both used to determine if 
there was a significant difference in the mean gains of the 
two groups. The results showed a mean gain of 16.76 points 
for the control group, and a 24.92 points gain for the ex- 
perimental group. The mean difference was 8.16 points. 
This difference was significant at the .001 level when the 
t-ratio and the F-ratio were computed. 

This study indicates that the inclusion of detailed and 
clearly defined specific objectives in the instructor guides 
for the Administration and Management Course resulted in 
significantly greater learning in the students when meas- 
ured by achievement test results. The implication is that 
Air Force and other writers of prepared courses of study 
might well expect higher achievement test scores if spe- 
cific objectives are sharply delineated and identified. 
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THE DETERMINATION OF AN ADMINISTRATIVE 
FRAMEWORK THROUGH WHICH THE SIX-YEAR 
HIGH SCHOOLS OF NEBRASKA CAN BE 
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Edwin Clarence Nelson, Ed.D. 
The University of Nebraska Teachers College, 1959 


Adviser: Dr. Merle Arden Stoneman, Ph.D. 


Statement of the Problem 


The purpose of this study has been to formulate some 
principles which can be applied in the organization and 
administration of six-year high schools in Nebraska. 


Procedures 





From information gained through the review of avail- 
able literature the writer formulated statements of policy 
and procedure for the organization and administration of 
six-year high schools. Selected staff members in the 
Nebraska State Department of Education, the University of 
Nebraska, the University of Omaha, and the four Nebraska 
State Teachers Colleges at Chadron, Kearney, Peru, and 
Wayne expressed their opinions and recommendations 
concerning the validity of the proposed statements. The 
administrators of fifty-five six-year high schools in Ne- 
braska and five other states provided information con- 
cerning their current practices as well as those practices 
which they would recommend for the six-year schools. 

Visitations and personal interviews were conducted by 
the writer to gather more specific information on the prac- 
tices and the recommendations of the six-year high school 
administrators. 

After a thorough investigation and review of the avail- 
able information, and after comparing the current prac- 
tices with the suggested statements of policy and procedure, 
conclusions were drawn from the study and nineteen prin- 
ciples were recommended for use in the organization and 
administration of six-year high schools. 


Findings 


The study yielded evidence which appeared to support 
the conclusions which are summarized as follows: 

1. The six-year high schools occupy a prominent place 
on the scene of secondary education in the United States 
and they seem to be serving their purposes well in many 
of the sparsely populated areas where the enrollments in 
grades seven through twelve are not greater than six hun- 
dred students. 

2. There is much inconsistency in many of the prac- 
tices of organization and administration of the six-year 
high schools and many of the practices are not in agree- 
ment with those which are recommended by school admin- 
istrators and other educators. 

3. Further utilization of the six-year high school plan 
in many of the communities in Nebraska seems to be de- 
pendent upon satisfactory plans of school district organi- 
zation or a revision of the present plan under which free 
high school tuition is limited to those rural students in 
grades nine through twelve rather than to those in grades 
seven through twelve. 
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4, Further research is needed to determine the ad- 
vantages and the disadvantages of the different types of 
secondary schools in so far as the program, services, 
capital outlay, maintenance costs, and character of the 
schools are concerned. 


Recommendations 





Major recommendations of the study are listed as fol- 
lows: 

1. All six grades should be under the supervision of 
one principal. 

2. Most of the staff members should be assigned to 
instruct in any, or all, of the six grades without regard 
to any division line between the junior division and the 
senior division of the school. 

3. There should be a gradual shift from the elementary 
self-contained classroom organization to the fully depart- 
mentalized school. 

4. The extra-class activity schedules should be so 
arranged that the junior division students and the senior 
division students are separated for most of the activities. 

5. The importance of junior division graduation should 
be minimized. ‘ 

6. A definite floor, wing, or section of the building 
should be designated as a junior high school unit and used 
exclusively for the junior division students, except for 
some of the special rooms which may be used by both the 
junior and the senior high school classes. 
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This dissertation encompasses the decisions relating 
to public education which have been rendered by the high- 
est appellate court in the states of Maryland, Virginia, and 
West Virginia. The search for these decisions began with 
the first published report of the court in each state and 
continued through the report for the fall term of 1957. A 
case was considered within the purview of this study if it 
involved school property, school personnel, a school right, 
or a school responsibility. Most of the cases concern 
schools which, generally, would be catalogued as public 
schools. A few decisions involved schools established by 
charter or private educational institutions which are the 
beneficiaries of public funds. The purpose of the study 
is to discover and digest these legal actions involving 
education; to determine those areas of educational work 
which are or are not prone to litigation; and to define the 
specific issue or issues therein contested and adjudicated. 
A total of four-hundred-and-six cases were found which 
fell within the established category. These adjudications 
were unequally distributed among the three states with West 
Virginia having atotal of one-hundred-and-eighty-eight, 





Maryland having one-hundred-and-twenty-four, and Vir- 
ginia having ninety-four. 

Chronologically, two cases occurred before 1830. In 
the period from 1830 to 1870, fourteen cases were found. 
In the next forty year span, the number of decisions had 
increased to one-hundred-and-fourteen. The succeeding 
four decades show an increase to two-hundred-and-twenty- 
three cases. The thirty-seven cases reported from 1950 
to 1957 indicate that approximately fifty cases will be heard 
in the current decade. 

The decisions are classified, on the basis of the legal 
issue involved, into seven major subject areas. This clas- 
sification resulted in the following distribution of cases; 
21.68 per cent concerned the employment of school per- 
sonnel; 20.44 per cent involved the financial support of 
schools; 14.53 per cent related to school lands and school 
buildings; 14 per cent coucerned the selection of school 
officials; 13 per cent involved school pupils; 11.57 per 
cent related to school expenditure; and 4.68 per cent con- 
cerned the establishment or discontinuance of schools or 
school districts. In Virginia and Maryland, the largest 
number of cases concerning school revenue were found. 

In West Virginia a plurality of cases related to school 
personnel. The second most numerous issue was lands 
and buildings in Virginia, school personnel in Maryland, 
and school officials in West Virginia. 

There is a recognizable trend or pattern among the 
decisions of the three states as to legal issue and number 
of cases in each time period. This similarity in each state 
as to legal issue and number of cases in each time period 
conforms generally to the pattern exemplified by the sum- 
maries presented in the two preceding paragraphs. 
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Major Professor: William W. Farguhar 


The Problem 
The major null hypothesis tested in the study was: 


There is no significant difference in the expectations 
that enrollment officers, professional counselors and 
students hold for the role of the enrollment officer at 
Michigan State University. 


Two minor null hypotheses, related to the major null 
hypothesis, were: 


a. There is no significant difference in the expectations 
students of different disciplines hold for the role of the 
enrollment officer. 

b. There is no significant difference in the expectations 
enrollment officers from different disciplines hold for 
the role of the enrollment officer. 
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Methods and Procedures 


A random sample of seven campus groups was chosen 
for the study. The groups, representing a cross section 
of the University were (1) education, (2) social science, 
and (3) mathematics and physical science enrollment of- 
ficers; (4) education, (5) social science, and (6) mathe- 
matics and physical science students; and (7) professional 
counselors. 

An instrument concerning various expectations for the 
enrollment officer’s role was constructed. The instrument 
contained six sub-scales of ten items each, or a total of 
60 items. The sub-scales were as follows: 


1. Enrollment officer’s need to be familiar with the 
University student personnel services. 

2. Enrollment officer’s need to be familiar with infor- 
mation about enrollment. 

3. Enrollment officer’s need to be familiar with infor- 
mation about enrollees. 

4. Expectations for the enrollment officer to perform 
student personnel services. 

5. Expectations for the enrollment officer to perform 
enrollment services. 

6. Expectations for the enrollment officer to perform 
personal services. 


The instrument was submitted to 189 persons in the fall 
term, 1958. A total of 162, or about 85 per cent were re- 
turned. Reliability for the instrument was tested by Hoyt’s 
analysis of variance technique and ranged from .44 to .95 
on the sub-scales. Reliability for the total instrument was 
estimated at .897. 

Arbitrary values were assigned to the five responses 
that could be made to each item. Scores were computed 
for each item, for each sub-scale, and for the total instru- 
ment. Differences among the seven groups were tested by 
analysis of variance. Goulden’s technique was used to 
determine which means actually differed. 


Findings and Recommendations 


No significant differences by the analysis of variance 
technique were found on the sub-scale concerning expecta- 
tions for the enrollment officer to provide enrollment serv- 
ices. Differences at the one per cent level of significance 
were found on the total instrument and on the other five 
sub-scales. No significant differences were found among 
student groups on any sub-scales or the total instrument, 
indicating that students tended to have similar expecta- 
tions for the role. Education enrollment officers obtained 
higher scores and differed significantly from social sci- 
ence enrollment officers on the sub-scale concerning the 
enrollment officer’s need to be familiar with University 
student personnel services. Education enrollment officers 
expressed significantly greater expectations for the enroll- 
ment officer to provide student personnel services than 
did professional counselors. 

From the study it may be concluded that there is no 
one set of expectations for the enrollment officer at Michi- 
gan State University. Generally however, all groups ex- 
pressed relatively high expectations for the enrollment 
officer’s need to be familiar with enrollment information, 
his need to be familiar with information about enrollees, 
his need to be familiar with the University student per- 
sonnel services, and expectations for the enrollment 








officer to perform student personnel services and services 
of a personal nature. 

Since there does appear to be significant differences 
among the expectations of the enrollment officers and 
counselors, it is recommended that a faculty committee 
define the duties of the enrollment officer and then initiate 
an in-service education program consistent with the job 
definition. Microfilm $2.50; Xerox $6.40. 135 pages. 
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The Problem 


The purpose of the study was to determine the teacher 
load of Nebraska public high school teachers in cities be- 
tween 5,000 and 25,000 in population. 

Specifically, the study included seventeen Nebraska 
public high schools. There were 475 full-time teachers 
in these schools. 

Only full-time classroom teachers were included in 
the study. Privately supported schools were not included. 
The administrative and supervisory personnel as well as 
the non-teaching personnel were excluded. 

Teacher load encompasses all official responsibilities 
of these teachers, including classroom duties and other 


assignments. 


The Procedure 


The procedures followed in the study were divided into 
four major parts. Parts one and two dealt with athorough 
survey of the literature pertinent to the area of measure- 
ment of teacher load. They involved the determination of 
the most valid formula which existed for measuring teacher 
load. 

Part three consisted of the steps used in obtaining data 
from responses to questionnaires sent to teachers in the 
seventeen schools. The questionnaire contained informa- 
tion necessary for computing the teacher load by the Doug- 
lass formula; general information and attitudes concerning 
the participating group; material that indicated teachers’ 
attitudes and opinions toward teaching assignments; and, 
recommendations by cooperating teachers for improving 
the teacher load situation. 

Part four consisted of tabulation of the data, computa- 
tion of individual teacher loads, and analyzing the data. 

Seventy-six and four-tenths per cent of the 475 full- 
time teachers in the schools participated. Teachers in 
twelve different subject areas were represented. 


Summary and Conclusions 


The review of literature relative to the study revealed 
the following facts: (1) Many attempts have been made 
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since 1922 to devise an objective formula for measuring 
teacher load, (2) The Douglass formula which encompasses 
all of the factors of teacher load as stated in Regulation 10 
of the North Central Association of Colleges and Secondary 
Schools is the most objective and comprehensive formula 
which now exists for measuring teacher load. The use of 
the Douglass formula in this study was further substantiated 
by the fact it had been used successfully by national groups, 
in many research studies, and in hundreds of public schools 
throughout the nation, and, (3) Teacher load should be de- 
fined to include all official responsibilities of teachers, 
including classroom duties and other assignments. 

An analysis of the data and computation of the teacher 
loads revealed the following: (1) Variations in the teacher 
load are apparent both when comparing the subject-matter 
areas and individual schools. While some reduction of the 
median load for all Nebraska teachers in the study is indi- 
cated, an even more obvious need is the approximate equal- 
ization of teacher loads. The range of teacher load for all 
teachers was from 15.85 Douglass units to 65.75 units. 
Teacher loads in individual schools had differences in range 
as high as 42.46 units; subject area ranges differed as 
much as 49.90 units, (2) The Nebraska teacher load indices 
for the first quartile, median, and the third quartile, al- 
though above the national norms in each instance, com- 
pared quite closely with national norms. The median 
teacher load for Nebraska teachers in the study was 30.98, 
the national median 29.9; the first quartile for Nebraska 
teachers was 28.07, the national norm 27.3; the third quar- 
tile for Nebraska was 34.68, the national norm 32.9 units. 

The conclusions in the analysis suggest that: 


1. Facts should be available in each school, in a form 
that makes analysis possible, of the total teacher 
load of each teacher. 


2. Immediate steps should be taken to equalize teacher 
loads for the welfare of teachers and the effective- 
ness of the school program. 

Microfilm $2.90; Xerox $10.15. 221 pages. 
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Ronald D. Patterson, Ed.D. 
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The purpose of this study was to formulate recom- 
mended practices and procedures which could be utilized 
in improving programs for the selection and education of 
school bus drivers. 

In order to insure maximum safety for student school 
bus riders, it is necessary to formulate policies which 
will include definite procedures for determining the mental 
and physical fitness of school bus operators. These poli- 
cies should also serve to regulate the conduct of such 
operators. In addition, standards must be established 
which will govern the condition, maintenance, and inspec- 
tion of school buses. These standards should meet cer- 
tain problems of driver-pupil relationships, such as the 





responsibility of the driver, what the driver should do in 
emergency situations, and how he can secure active student 
cooperation for safety. 

In addition to formulating desirable methods to be fol- 
lowed when selecting drivers of school buses, the study 
was also concerned with a well-rounded program of edu- 
cation for these drivers. The components in these two 
areas of selection and education, as established in this 
investigation, are listed in the relative order to their ef- 
fectiveness value. This will enable school districts to 
establish their own programs for selecting and educating 
school bus drivers. 

In order to determine what practices and procedures 
were generally recommended prior to this study, the in- 
vestigator found it essential to explore all written material 
on this subject and to confer with numerous people who 
are involved in school bus operations. 

To determine what practices and procedures are cur- 
rently utilized in programs of selection and education of 
school bus drivers, the investigator prepared a question- 
naire which was subsequently sent to 145 school districts 
in various parts of the country. 

Finally, to establish what practices and procedures 
should be included in a recommended program of driver 
selection and education, the investigator followed the proc- 
ess of categorizing and itemizing the questionnaire replies, 
and presenting this information to a select jury for evalua- 
tion. After the jury’s evaluation was completed, it was 
then necessary to determine the extent to which these 
practices, as rated, were being followed throughout the 
school districts surveyed. The findings served as the 
foundation for developing a guide for the improvement of 
programs for the selection and education of school bus 
drivers. 

The type of program planned by the individual school 
district from the information in the guide will depend on 
many factors, including the size of the fleet operation, the 
qualifications of the persons responsible for administering 
the program, and the amount of money available for the 
purchase of certain items. However, some of the practices 
and procedures presented are basic in any program of 
driver selection and education. Although a comprehensive 
program is outlined it is possible that school officials may 
need to select those components which best serve their 
purpose and local circumstances. 

Approximately 31 per cent of all pupils attending public 
schools are being transported at public expense, and ap- 
proximately 4.5 per cent of every schooldollar of current 
expense goes for transportation. Therefore, it would seem 
evident that, with a program of this size, state departments 
of education should be involved in the administration of the 
program, with other state departments assuming some of 
the responsibility in order to make possible a well-rounded 
program. The latter would include also state colleges and 
universities with education departments. 

As a result of this investigation, it is recommended 
that: 

1. Adequate salary schedules be set up to attract com- 

petent drivers. 


2. Drivers be hired during the late summer so that 
adequate education and training can be given prior 
to the opening of school. 


3. Local school boards assume a major role in the 
selection of school bus drivers. 
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- Medical examination of the individual driver be the 
deciding factor in determining the maximum driving 
age of the school bus driver. 


. Driver education and training be under the super- 
vision of the state department of education and be 
conducted by a state institution of higher learning 
or other approved agency. 


. Personnel employed in this training be of high quality 


with a broad understanding of the problems involved. 


. Only the best equipment be used in transporting 
children, such equipment to be maintained in good 
working condition. 


. The general public be adequately apprised of certain 
rules and regulations in regard to school bus oper- 
ation. 


. Legislation be enacted to protect drivers and pupils 
while riding in, leaving, or entering a school bus. 
Microfilm $2.70; Xerox $9.25. 205 pages. 
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The Problem 

The problem was to determine the methods and tech- 
niques used by college and university survey staffs in 
conducting school building surveys of public schools or 
those methods and techniques used in the sections of the 
comprehensive school survey concerned with school build- 


ings. 


The Procedure 
The literature was examined to determine the methods 


and techniques used or suggested for use. Recent survey 
reports from fifty-two institutions located in twenty-nine 
states were examined to determine methods and techniques 
in current use. A questionnaire was developed from these 
data. The questionnaire was examined by an Indiana Uni- 
versity seminar in school administration composed of 
advanced graduate students and the members of the survey 
staff of the Division of Research and Field Services of 
Indiana University. The instrument was mailed to 61 sur- 
vey bureau directors who had previously agreed to com- 
plete and return it. Fifty-six questionnaires were re- 
turned in time to be included in the study. 








Major Findings 

The major findings were: (1) the content areas of 
school building surveys included, historical and commu- 
nity background, place of the school program in the sur- 
vey, study of future school enrollments, evaluation of the 





school plant, estimation of future building needs, and fi- 
nancial aspects. (2) There was substantial agreement on 
the content of the surveys among the institutions conduct- 
ing school building surveys. Broad questions were asked 
to determine whether or not the institutions used certain 
methods or techniques. Agreement by from 90 per cent 
to 100 per cent of the institutions was found for almost 
two-thirds of these questions. Agreement by from 75 per 
cent to 100 per cent of the institutions was found for prac- 
tically all of the questions. In addition to substantial agree- 
ment on the broad techniques, frequent agreement was 
found on the use of the more specific methods. (3) There 
was substantial agreement among the institutions conduct- 
ing school building surveys on procedures and on items 
of a general nature. The agreement was not as great as 
in the content areas, but still was significant. 


Major Conclusions 
The major conclusions were: (1) the organization of 

school building surveys as shown by the literature, the 
research studies, recent survey reports, and by the find- 
ings of this study show remarkable uniformity. (2) There 
has been little basic change in the content and organization 
of school building surveys since 1929. 
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The school district that served our pioneer forefathers 
so well has become, in many instances, a barnacle on the 
hull of educational progress. Pennsylvania is using two 
principal methods to solve its problem of school district 
reorganization; namely, the joint school system and the 
union or merged district. Since many districts are con- 
sidering the relative merits of both methods, there is 
need to examine the financial aspects of both types of re- 
organization. 

The problem of this study was to determine what, if 
any, financial advantages may be inherent in the union or 
merged type of school district reorganization as compared 
with the joint school system. 

Elements of the problem include a comparison of re- 
ceipts and expenditures of union school districts with 
those of selected joint school systems under three main 
categories of the budget; i.e., (1) receipts, including total 
of all receipts, eight revenue and three non-revenue re- 
ceipt accounts; (2) current expenditures, including six 
major current expenditure accounts and sub-accounts for 
teachers’ salaries and transportation; (3) capital accounts, 
including debt service and capital outlay. 

To make this study, all the union districts of Pennsyl- 
vania (11 units embracing 46 municipalities) offering a 
complete program of public education during the period 
1952-1955, that were not component members of a larger 
joint school system, were used. These union districts 
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were paired on the basis of enrollment and high school 
classification with 11 joint school systems embracing 41 
component school districts. 

The financial data were taken from the annual financial 
reports and a composite was made of the joint systems’ 
component members as though they had been operating as 
a single unit. A mean of the three-year period was used 
to increase validity. Accounts were reduced to a per pupil 
unit (average daily membership) as a basis for making 
comparisons. Payments for tuition were deleted. Statisti- 
cal analysis of each account was made using range, mean, 
per cent of totals, and mean difference in terms of per 
cent. 

The study revealed that financial advantages were pre- 
ponderant for the union school districts although there 
were certain areas of fiscal management in which the ad- 
vantages favored the selected joint school systems. Anal- 
yses of the data indicated the union districts were spending 
$5.05 or 1.7% more per pupil in average daily member- 
ship to finance their public schools than the joint school 
systems with emphasis on such functions as administra- 
tion, pupil services, construction, and care of school build- 
ings. The joint schools were spending more for instruc- 
tion, teachers’ salaries, transportation, and capital outlay. 
Union districts were not making the savings in the cost of 
general control (chief school administrators’ salaries 
included) found by other studies where the administrators’ 
salaries had been deleted from this account. 

Union districts were raising more tax money for school 
purposes than the joint schools but not in proportion to 
their ability to do so based on an index of market value of 
real property per pupil. The joint systems were making a 
greater local effort to finance schools based on the ratio 
of tax receipts to market value of real property. Union 
districts were less dependent on “nuisance taxes” levied 
under Act 481. Union districts were also less dependent 
on revenue from temporary loans while simultaneously 
carrying less funds in their balance-on-hand accounts. 

The joint schools were receiving more state appropria- 
tion than the union districts, indicating that the Common- 
wealth’s equalization formula was offsetting the additional 
supplemental payments union districts were receiving for 
complete reorganization. Comparison of tuition receipts 
indicated the areas surrounding joint school systems were 
more completely reorganized than those surrounding union 
districts. Microfilm $2.50; Xerox $7.20. 154 pages. 
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PROBLEM ANALYSIS STUDY OF SELECTED 
FRESHMEN STUDENTS AT APPALACHIAN 
STATE TEACHERS COLLEGE 


(L. C. Card No. Mic 59-6985) 


Louis Leroy Rogers, Ed.D. 
The University of Tennessee, 1959 


Major Professor: Orin B. Graff 


College dropouts represent an alarming waste of com- 
petent manpower. Personal problems of students may be 
a factor in the dropout situation, and may merit the atten- 
tion of college staffs. 

The purpose of this study was: (1) to determine or to 





identify personal problems encountered by selected fresh- 
men students at Appalachian State Teachers College and 
(2) to derive conclusions which would serve as a basis for 
improvement of guidance and instructional services in 
teacher education with special reference to Appalachian 
State Teachers College. 

In the survey of freshman student problems a sample 
of one hundred students was chosen. However, only ninety- 
seven students participated in the study as three of the 
students found it necessary to withdraw before the first 
scheduled interview. The students involved were selected 
by the random sampling technique. 

The method chosen for obtaining pertinent data was to 
secure the student’s perception of his problems by means 
of an individual interview technique. An interview guide 
was developed for securing information in relation to the 
following major elements: family background, social in- 
terests, previous educational experiences, vocational inter- 
est, financial ability, and present educational experiences. 

Data were recorded immediately following the inter- 
view of selected individuals. Upon the completion of the 
interviews the accumulated data were analyzed for kinds 
and frequencies of problems. 


Findings 


In all, 760 problems were reported by the ninety-seven 
freshmen who participated in the study. Four hundred and 
ninety-three problems were reported by female students 
and 257 by male students. There were 306 problems re- 
ported at the time of the first interview, 281 at the second, 
and 173 at the third and final interview. 

The problems with respect to kind and number were 
divided as follows: (1) problems in studying, sixteen; 

(2) problems in relation to teachers, twenty-three, (3) prob- 
lems affecting administration, twenty-seven; (4) problems 
with finances, two; (5) emotional factors, twenty-three; 
and (6) distracting influences, seven. 


Recommendations 


1. A position should be established, which would prob- 
ably be named the Dean of Students, to administer student 
affairs. The office responsibilities should be completely 
divorced from all classroom instructional responsibilities 
and be made a major position in the administrative staff. 
The responsibilities of this office should include: 

a. The development of a testing and placement service 
for incoming students. This should include the assignment 
of students to sections of classes. 

b. The strengthening of the present faculty advisor 
system. 

c. The initiation of an orientation course during the 
first quarter of the freshman year. 

d. The restriction of freshmen students to the campus 
during the first quarter, so that they may become better 
acquainted with and better adjusted to the college pro- 
gram. 

e. The assignment of students to housing. 

f. The handling of student applications for financial 
assistance; and the bringing together of worthy students 
and assistance, such as locating available private employ- 
ment, institution loans, and institutional workships and 
scholarships. 

g. The appropriate involvement of students through 
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such means as a student council to improve student morale 
and attitudes. Microfilm $2.50; Xerox $7.20. 152 pages. 


AN EVALUATION OF THE KNOWLEDGE AND 
UNDERSTANDING OF ELEMENTARY SCHOOL 
PRINCIPALS IN MASSACHUSETTS REGARDING THE 
LEGAL PRINCIPLES UNDERLYING THE 
RESPONSIBILITIES OF THEIR POSITION 


(L. C. Card No. Mic 59-6408) 


Herbert Alan Rouisse, Ed.D. 
Boston University School of Education, 1959 


Problem: 

The purpose of this study was to evaluate the knowl- 
edge and understanding by elementary school principals 
in Massachusetis of the legal principles underlying the 
responsibilities of their position. Little has been written 
about what the principal may legally do. Many principals 
have had little or no training in school law during their 
academic preparation, even in graduate study preparing 
them specifically for school administration. The school 
committee rules and regulations of few communities 
have furnished any sort of valuable legal reference for 
the elementary school principal. Writers in the field 
have noted that educators have lacked the necessary 
knowledge of the legal aspects of public school adminis- 
tration. This evaluation of the extent of such knowledge 
was a first step toward the improvement of competencies 
in this field. 


Procedure: 

A review was made of the related research in the 
field of school law, especially that relevant to the ele- 
mentary school principalship. A survey of the rules and 
regulations of school committees in Massachusetts re- 
vealed that over 50 per cent of the communities published 
no such code. An analysis of the rules and regulations 
of 89 communities found a real lack of organized, com- 
prehensive material relating to the elementary principal- 
ship. With few exceptions, these rules and regulations 
served in no way as a legal reference for the principal. 

Through study of court decisions, statutes, and texts, 
an overview was developed of the legal principles of 
school administration pertinent to the elementary school 
principalship, with special reference to Massachusetts. 
From this overview, a set of 43 questions with proposed 
answers, supporting statements, and citations was pre- 
pared and submitted to a jury of experts. The 25 ques- 
tions which were approved without qualification by all 
four jurors became the basis of the evaluation instru- 
ment. 

At a series of nine meetings, the investigator ad- 
ministered the test to 148 elementary school principals, 
representing 34 communities in Eastern Massachusetts. 
Discussions of the test and the general field of school 
law followed the testing. 


Findings and Conclusions: 
The data were analyzed to determine the extent to 
which the principals had knowledge of the legal principles 
and were aware of the statutes and judicial decisions 





establishing or supporting these principles. Analysis 
was also made to determine the influence on test per- 
formance exerted by certain factors. 

The glaring lack of any real knowledge in the field 
of school law was made apparent by the fact that only 
56 per cent of the responses to both the true-false state- 
ments and the supporting statements were correct. The 
mean for the number of correct true-false statements 
was 14 of a possible 25. The mean for the corrected 
scores was 16 of a possible 98. This demonstrated 
weakness applied both to statutory law and to case law. 
Some areas of demonstrated weakness were the follow- 
ing: administration of pupil personnel; the government 
and education; religion and the public schools; and the 
dismissal of teachers. 

Men principals demonstrated a superiority in test 
performance over women principals at the five per cent 
level of statistical significance. The years of experience 
in the principalship, the college preparation, the size of 
the school administered, the nature of the principalship, 
and the size of the community of employment did not 
exert any statistically significant influence on test per- 
formance. 

Certain implications are inherent in these findings: 
principalship certification requirements should include 
some competency in Massachusetts school law; graduate 
programs in school administration should include school 
law, the state department of education and the state prin- 
cipals’ association should include school law as an area 
of emphasis in the in-service training programs for 
principals. Microfilm $3.55; Xerox $12.00. 274 pages. 


A STUDY OF STUDENT PERSONNEL SERVICES 
IN SMALL LIBERAL ARTS COLLEGES 


(L. C. Card No. Mic 59-5618) 


William Lee Scott, Ph.D. 
Michigan State University, 1959 


Major Professor: Walter F. Johnson 


This study was made to determine patterns and func- 
tions of student personnel programs in small liberal arts 
colleges, relationships of the kinds of programs to certain 
situational factors regarding institutions, and administra- 
tive thinking regarding the mission, strengths and weak- 
nesses, and future of student personnel work in these in- 
stitutions. Services studied were admissions, records, 
counseling, health services, housing and food services, 
student activities, financial aid, placement, discipline, the 
special clinics of remedial reading, study habits, and speech 
and hearing, and the special services of orientation, vet- 
erans services, foreign student programs, marriage coun- 
seling, and religious activities and counseling. 

Sixteen schools were selected as a sample, somewhat 
representative of small liberal arts colleges in the North 
Central Association area. There were visited by the in- 
vestigator at which time he interviewed student personnel 
workers and administrators of the institutions. 

With the exception of special clinics and some special 
services, the student personnel services studied were 
offered in these colleges. 
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Coordination of all student personnel services did not 
occur in the colleges investigated in a recognizable total 
program. The office of the academic dean was the one to 
which student personnel functionaries reported, often in- 
cluding the directors of student services. These directors 
most often coordinated the services of housing, health, 
student activities, discipline, and orientation. Other serv- 
ices were the responsibility of staff and faculty personnel 
who reported to the office of the academic dean. 

In most colleges, people operating student personnel 
functions were teachers, or personnel officers who taught. 
It was somewhat rare to find a student personnel specialist 
who did not carry on some teaching activity. 

Some relationships were evident regarding the kinds of 
student personnel program and the situational factors 
studied, such as numbers of students, amount of money 
spent on the services, etc. Groundwork was laid in this 
section for further research to study these relationships 
with a large number of colleges. 

The presidents and deans interviewed were in general 
agreement that student personne! services should remove 
blocks from the students’ attainment of academic achieve- 
ments as well as provide developmental opportunities for 
social education. They generally agreed that student per- 
sonnel operations were an integral part of the institution 
and gave them high priority in administrative concern and 
planning. Administrators seemed relatively satisfied with 
the student personnel services within their institutions, 
although they were looking forward to some additions and 
changes in organization for the future. 

Although the academic dean was the person with major 
responsibility for student personnel services, a trend 
seemed evident toward the establishment of separate stu- 
dent personnel departments, often reporting to the office 
of the academic dean. 

There was evidence of a need for these institutions to 
evaluate the effectiveness of their student personnel serv- 
ices and programs. 

Microfilm $2.50; Xerox $6.00. 125 pages. 


THE ORGANIZATION AND ADMINISTRATION 
OF GUIDANCE PROGRAMS 


(L. C. Card No. Mic 59-6817) 


Marion Thomas Sheldon, Ed.D. 
The University of Nebraska Teachers College, 1959 


Adviser: Dr, Leslie L. Chisholm, Ph.D. 


Many of the leaders in guidance have pointed out that 
although a great deal of attention has been given to many 
of the problems of guidance, the problems involved in the 
organization and administration of such programs have 
received only minor attention. As a result, the effective- 
ness of the guidance efforts in the schools has been much 
less than it should because their counseling programs are 
not organizationally sound. 

There are many types of guidance organization, such 
as group guidance, core-curriculum guidance, homeroom 
guidance and the kind that is sometimes called composite 
guidance. The question arises: “What are the types of 
guidance used in the schools ?” 





THE PROBLEM 


The purpose of the present study is to determine the 
nature of the organization and administration of the guid- 
ance programs in a selected group of schools. The study 
deals with areas such as the organization, management, 
pupil accounting and pupil adjustment which face a guid- 
ance director as he and others in the school are planning 
and carrying out a guidance program. The study also in- 
cludes an analysis of ways in which guidance can become 
an integrated part of a good educational program. Atten- 
tion will be given to the nature and importance of the major 
handicaps encountered in a guidance program today. 

The present study is built upon the assumption that each 
school should develop an organized program of guidance 
based upon sound principles of administration so that it 
may produce the kind and quality of guidance service needed 
in an acceptable program of education for children and 
youth. 

The present study was not confined to schools of a 
particular size. It included a cross-section of the varying 
sizes of schools. For convenience and in order to make 
certain comparisons the schools were divided into three 
groups according to size; namely, those with enrollments 
up to 150, 151 to 400, and above 400. Schools with enroll- 
ments of 150 or more are large enough to have homerooms 
if they care to do so. The fact that they do or do not have 
a homeroom will have some bearing on the nature of a 
good guidance program for the school. Also, when the 
enrollment of a high school reaches approximately 100 
pupils per grade, or 400 in the four year high school, the 
school is large enough to carry on a good, comprehensive 
program of education. 


THE PROCEDURE 


The procedure used in the study consists of five major 
steps. They are as follows: 

1. A careful study of the literature dealing with the 
subject was made in order to get a good background to the 
problem. 

2. Personal interviews were held with guidance offi- 
cials in each of the three class sizes, small, average and 
large schools. 

3. As a means of broadening the scope of the study, a 
questionnaire was sent to a carefully selected list of di- 
rectors of guidance and persons with similar responsi- 
bilities in the schools in three states to obtain their re- 
actions as to how the guidance program is administered 
in their schools. 

4. Data were compiled from the visits in the respective 
schools and from the questionnaires. 

5. The first questionnaire was sent to the schools in 
1950. The schools were restudied by the same question- 
naire in 1958 to discover the changes that were made in 
the guidance program. 


THE FINDINGS 


The findings in the present study consists of the follow- 
ing: 
1. In 69 per cent of the schools studied guidance was 
treated in a casual manner; there was no organized pro- 
gram of guidance. In the other 31 per cent, guidance was 
at least recognized and each school had some kind of a 
guidance program. 
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2. A full time counselor was employed in only 9.0 per 
cent of the 108 large schools. 

3. The guidance work done in the schools studied was 
done by the regular classroom teachers in more than 50 
per cent of the small schools and in more than 40 per cent 
of the large schools. The balance of the guidance done in 
the schools (if any) was done by the principal, boy and girl 
advisers and counselors. 

4. Most of the guidance was done in the homeroom. 

5. Community contacts in all communities studied were 
reported as being a highly desirable part of guidance. 
Parental interest in school functions was high. So far as 
parental understanding and cooperation, as well as pupil 
readiness, was concerned, most of the schools had favor- 
able conditions for a guidance program which could have 
become an integral part of the educational program. 

6. The major handicaps facing a guidance program in 
schools today seem to be as follows: Teachers inadequately 
prepared to handle the type of guidance needed, teachers 
too busy to handle a guidance program, little or no interest 
in guidance and lack of money for a guidance program. 

Microfilm $2.50; Xerox $6.00. 123 pages. 


THE ROLE OF PHILOSOPHY IN THE 
PREPARATION OF SCHOOL ADMINISTRATORS 


(L. C. Card No. Mic 60-117) 


Philip George Smith, Ph.D. 
The Ohio State University, 1954 


The dissertation, noting the rapid growth of our public 
schools in the past sixty years, calls attention to the neg- 


lect of education by professional philosophers. Attention 

is directed to the “scientific movement” in education and 

it is noted that William H. Kilpatrick has said: * . . .each 
significant advance of science, in general, adds more prob- 
lems for philosophy than it subtracts, and besides makes 
manv an old problem more tangled. . . . The testing move- 
ment in education has added to the number of problems fac- 
ing the philosophy of education. Testing has helped to solve 
some problems in education, but ithas added more than it has 
settled. ”* | 

In spite of such warnings by Kilpatrick, John Dewey, 
and others, the work of the “scientific educators” gained 
in popularity throughout the period of the 1920’s. The ne- 
cessity for someone totake a more philosophical approach 
to education gave rise to the discipline of educational phi- 
losophy. The early educational philosophers questioned the 
assumptions of both the traditional schoolmen and the mod- 
ern “scientific educators.” They brought to bear upon edu- 
cational problems a kind of “philosophic mindedness.” 

It is here argued that present programs of preparing 
for educational leadership and administration are not well 
calculated to stimulate the development of such “philo- 
sophic mindedness.” A list of “Major Competency Areas” 
developed by The Committee on Educational Administra- 
tion, Department of Education, The Ohio State University, 
suggests nonetheless that such a philosophic disposition 
is of more importance in school administration than are 
technical administrative skills. The present investigation, 
then, has a threefold aspect: (1) an examination of the 





nature of philosophy with particular attention (A) to 


The items following each abstract are: 


possible distinctions between science and philosophy and 
(B) to the role of each in the grounding of value judgments; 
(2) the development of a set of characteristics of “philo- 
sophic mindedness”; (3) a study of school administrators 
“at work” in their schools to explore possible relation- 
ships between their degree of “philosophic mindedness” 
and conditions in their schools, with particular attention 
to the morale of teaching staffs and to patterns of organi- 
zation and communication. 

It is noted that philosophy is usually defined both as 
an activity and as subject matter. Attention is given to 
views concerning the nature of philosophy by Socrates, 
Russell, Dewey, Lewis, Wittgenstein and others. It is 
concluded that philosophy is concerned with the clarifica- 
tion of thought and the production of understanding rather 
than with the direct acquisition of knowledge. While its 
subject matter is human experience, its method is pri- 
marily critical rather than descriptive. The aim of sci- 
ence is to increase our knowledge of matters of fact; the 
aim of philosophy is to improve the quality of our value 
judgments. 

A further distinction is developed—that of methodology. 
“Meaning criteria” for the two disciplines are examined 
and it is concluded that if a problem has meaning in any 
sense, it is open to philosophic investigation or speculation. 

It is argued that when these distinctions between sci- 
ence and philosophy are not drawn, confused thinking is 
the result. Illustrations of such thinking in present edu- 
cational movements are presented and analyzed. It is 
concluded that such confusions often turn on the point of 
the nature of value judgments. An analysis of valuation 
reveals three types of value pronouncements. Type one 
is essentially noncognitive, being an expression of personal 
feelings. Type two is essentially analytic, being concerned 
with the logical relation of ideas. Type three is synthetic, 
being a statement of matters of fact. It is pointed out that 
each of these types may be either instrumental or terminal, 
depending on the situation. Moreover, in every situation, 
one or more things or conditions must be accepted as being 
functionally of intrinsic value. Finally, it is concluded that 
value properties, like logical properties, are not inherently 
“in” things; they accrue to things by virtue of the function 
the things perform in valuation or inquiry. 

Stimulating “philosophic mindedness” is viewed as 
part of the more general problem of helping students to 
improve the quality of their thinking. A person who is a 
poor thinker does not learn to do good thinking merely by 
learning the facts of good thinking; he must become a new 
and different individual. Teachers who are really serious 
about helping students to think must recognize, as did both 
Socrates and Jesus, that they are involved in the re-making 
of individuals. This is teaching. 

The characteristics of “philosophic mindedness” are 
presented and discussed along three inter-related dimen- 
sions—comprehensiveness, penetration, and flexibility. 
Along each of these dimensions, four marks of philosophic 
mindedness are analyzed as follows: 


I. Comprehensiveness 


. Viewing particulars in relation to a large field 
. Relating immediate problems to long-range goals 


. The power to generalize 
. Tolerance for theoretical considerations 
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II. Penetration 


1. Questioning of what is “taken for granted” or “self- 
evident” 

2. Seeking for and formulating fundamentals 

3. Sensitivity for implication and relevance 

4. Expectations based on an abductive-deductive process 


Il, Flexibility 


1. Freedom from psychological rigidity 

2. Evaluation of ideas apart from source 

3. Seeing issues as many sided and the development of 
alternate hypotheses, explanations, etc. 

4. Tolerance for tentativeness and suspended judgment 


A design is presented for an examination of the assump- 
tion that a school principal who is comprehensive, penetrat- 
ing, and flexible in his thinking will exert a different influ- 
ence in his school than one whose thinking lacks these 
qualities. An account is given of how, with the assistance 
of the Ohio Center of the Kellogg Foundation’s Cooperative 
Program in Educational Administration, such a study was 
undertaken. 

Forty-six principals and their teaching staffs were 
studied. The principals were divided into three groups in 
terms of their degree of “philosophic mindedness” as 
determined by a team of trained interviewers. A number 
of questionnaires were administered to the teaching staffs, 
and consistent patterns of difference were found with re- 
spect to such points as: 

1. Ease of communication with the principal. 

2. General morale of the teaching staff. 

3. Clarity of definition of responsibilities. 

4. Organization for effective use of time and energy. 
Other areas such as age and experience of the principals, 
types of “group work” carried on in the schools, and dif- 
ferences in performance of certain administrative tasks 
were studied. Data are presented in tables and copies of 
all interview and questionnaire instruments are included 
in the Appendix. It is concluded that successful adminis- 
tration is more than the successful performance of admin- 
istrative tasks, and that the preparation of school admin- 
istrators should therefore not be task oriented. 

Consideration is given to the difference between a task 
and a problem, and it is concluded that if the administrator 
is primarily a task performer, then “the process of organ- 
izing and directing the resources of the school”* converts 
him into a task master. If he is primarily a problem- 
recognizer, a problem-clarifier, and a problem-solver, 
then “organizing and directing the resources ofthe school” 
becomes a matter of introducing comprehensiveness, pene- 
tration, and flexibility into the situation so that whatever 
existential changes are brought about will reflect a pattern 
of grounded value judgments. 

An account is given of how the School-Community De- 
velopment Study* has identified some of the problems of 
school administrators, and possible uses of this material 
for the improvement of preparation programs for admin- 
istrators are discussed. It is argued that only when prob- 
lems are introduced is it possible to stimulate the develop- 
ment of “philosophic mindedness.” 

The work of a professor of education at Western Re- 
serve University, who made an effort to develop systemati- 
cally “philosophic mindedness” in a seminar group of grad- 
uate students, is examined and evaluated. It is concluded 












that if an attempt to stimulate “philosophic mindedness” 
were made in the program of preparation for students of 
school administration, the method of teaching would turn 
out to be the focal point for reconstruction. It is submitted 
that the philosopher of education has an important role to 
play in such a reconstruction. The place for courses in 
philosophy of education is discussed and it is concluded 
that wherever the intellectual curiosity of students is deeply 
aroused, there is no paucity of demand for the wares of 

the philosopher. 

In conclusion it is suggested that the concept of “philo- 
sophic mindedness” should be viewed as an abductively 
created, partial, and tentative explanation for the differ- 
ences which exist in “tone” or atmosphere from school to 
school. The role of such constructs or explanations is that 
of instrument for further experimental activity. Freedom, 
inquiry, education, all await “ideas.” Freedom is viewed 
as the ability and desire to make intelligent choices, and 
education is conceived as growth in the use of sound pro- 
cedures of free inquiry. Against this background the “idea” 
of philosophic mindedness is presented in the hope that it 
may serve as an initial guidepost for a preparation pro- 
gram calculated to develop students of school administra- 
tion who may become effective educational leaders. 

Microfilm $2.50; Xerox $8.20. 178 pages. 
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A STUDY OF THE CURRENT PRACTICES IN 
ADMINISTERING THE SELECTION AND 
ADOPTION PROCEDURES OF FREE TEXTBOOKS 
WITH SPECIAL REFERENCE TO FLORIDA 


(L. C. Card No. Mic 59-6924) 


Fred Wilson Turner, Ed.D. 
Florida State University, 1959 


The problem in this study was to appraise the proce- 
dures used in the adoption and selection of textbooks in 
the State of Florida and from the findings to draw implica- 
tions for use by the State Department of Education. 

This appraisal was made by obtaining answers to these 
specific questions: 

1. What is the organizational pattern used in the adop- 
tion of textbooks in states that are required by law to pro- 
vide textbooks without cost to pupils ? 

2. Did the inauguration of the practice of providing 
textbooks without cost to pupils cause any change in the 
adoption design in Florida? 

3. In what ways is the current design of adopting text- 
books in Florida similar to designs used in other states? 
In what ways do designs differ? In what ways is Florida’s 
design similar to and different from designs recommended 
by textbook publishers ? 
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4. What procedures are used in the selection of text- 
books by states that select textbooks at the state-level? 

5. What has been the professional preparation, experi- 
ence, position, and residence of former members of the 
textbook committee in Florida? 

6. What competencies do former members of the text- 
book committee in Florida believe are necessary to per- 
form the duties required of members of the committee? 

7. Does the adoption design of textbooks used in Florida 
make available text materials for teaching pupils with dif- 
ferent levels of interests and abilities within the same 
grade or subject? 

8. What are some of the uses made of state-adopted 
textbooks by white instructional personnel in the schools 
of Florida? 

Data relative to this study were obtained through the 
use of six questionnaires sent to a stratified random sam- 
pling of white instructional, administrative, supervisory 
personnel in the schools of Florida; all textbook publishers 
who have bid in recent Florida adoptions; each state-level 
textbook evaluating and adopting authority in each state 
that adopts and selects textbooks at the state level; and all 
former members of the Florida Textbook Rating Commit- 
tee. In addition to questionnaires, files of the State De- 
partment of Education and the State Board of Education 
were used to obtain data. Further, interviews were held 
with State Department of Education personnel, textbook 
publishers, and former members of the Textbook Rating 
Committee. 

Some significant findings in this study were: 

1. Florida is one of two states that used a “single” 
adoption design to adopt textbooks for use in the secondary 
schools and one of four states that used a “single” adoption 
design to adopt textbooks for use in the elementary schools. 

2. Florida’s procedures used in selecting textbooks 
were more inclusive than those used in other states except 
Oregon and California. 

3. Important competencies needed to serve on the 
Florida Textbook Rating Committee were identified. 

4. The adoption design used in Florida does not make 
available text materials for teaching pupils with different 
levels of interests and abilities. 

5. The textbook was used most to determine the expe- 
riences, facts, and activities to be included in the instruc- 
tional program in Florida. 

Important recommendations derived from the findings 
in this study were: 

1. The textbook adoption design for Florida should be 
based on the availability of textbooks in each grade and 
subject field that present different approaches to content. 

2. The procedures used in obtaining opinions of the 
teaching profession on textbooks submitted in an adoption 
in Florida should be revised. 

3. The Textbook Rating Committee in Florida should 
be given more time in which to evaluate textbooks during 
an adoption. Microfilm $5.45; Xerox $19.20. 426 pages. 
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The purpose of the study was to determine the appro- 
priate location and to recommend the administrative organ- 
ization of intermediate school districts for the State of 
Nebraska. In the approach to the solution of the problem, 
the assumptions used as the basis for the determination 
of objectives to be achieved and procedure to be followed 
were (1) there is need for the intermediate school district 
in Nebraska, (2) the uneven population distribution in Ne- 
braska necessitates intermediate school districts of vary- 
ing geographical areas and (3) intermediate school dis- 
tricts require good administrative organization. 

The procedure followed was (1) review of the literature, 
(2) selection of criteria to be used, (3) survey of the coun- 
ties, (4) application of criteria and (5) determination of 
the number and boundaries of recommended intermediate 
school districts with suggested administrative organization. 

The five factors of area, total population, pupil enroll- 
ment, number of local school districts and valuations were 
involved in the determination of intermediate school dis- 
tricts. Maximums, minimums and averages were proposed 
for area and total population, and an average was proposed 
for pupil enrollment. These were based on a review of the 
literature and a study of a detailed map of Nebraska. It 
was decided that determination of intermediate school 
districts by combinations of counties was the best approach 
under present circumstances. 

Due to the wide range in area and population of counties, 
the State was divided into two parts, the eastern one-third 
and the western two-thirds, for the study. Fifteen inter- 
mediate school districts were proposed for the eastern 
one-third of the State. These districts were all within the 
proposed maximums, minimums and averages with the 
exception of the area of one district. Sixteen intermediate 
school districts were proposed for the western two-thirds 
of the State. As anticipated, some of these districts were 
not within the proposed maximums, minimums and 
averages. 

A total of thirty-one intermediate school districts were 
proposed for the State of Nebraska. The maximum area 
was two square miles under the proposed maximum, the 
minimum was eighteen square miles under the proposed 
minimum and the average was five square miles under the 
proposed average. It was stipulated that the proposed 
average was not to include four districts with areas in 
excess of 4,000 square miles. The maximum total popu- 
lation was seventy-four persons under the proposed maxi- 
mum, the minimum was 140 persons under the proposed 
minimum and the average 6,140 persons over the proposed 
average. The average pupil enrollment was 1,718 pupils 
over the proposed average. A board of education, a super- 
intendent and an adequate staff were considered necessary 
for each proposed intermediate school district. The prob- 
lem of financial support was considered. 

Recommendations made as a result of the study are: 
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1. Intermediate school districts should be established 
in the State of Nebraska by act of the State Legislature 
with proper provision for a board of education, a super- 
intendent, a staff and a source of financial support sufficient 
to provide the necessary services to local school districts. 

2. The office of county superintendent of schools in the 
State of Nebraska should be abolished by act of the State 
Legislature and the present statutory duties of the office 
should be assigned to the intermediate school district. 

3. The intermediate school district should help promote 
school district reorganization to the extent that all local 
school districts within its boundaries are eventually good 
K-12 school districts. 

4. A study should be made to determine, in the order 
of their importance in Nebraska, the types of services 
needed in local school districts in Nebraska that could be 
provided by an intermediate school district. 

Microfilm $2.50; Xerox $6.40. 133 pages. 


ADMINISTRATOR’S SCORES ON SE 
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CTED 
TRATIVE 


Statement of the Problem 


This study determined the relationship between scores 
attained by principals on the test battery of the Project 
for Leadership Development in Public School Administra- 
tion at Stanford University, and an evaluation of the prin- 
cipals’ administrative performance as measured by an 
instrument that purports to show the morale climate in 
the school as recorded by the teaching staff. 


Procedures 


The tests administered to the principals were the Miller 
Analogies Test, the Cooperative Test of Contemporary __ 
Affairs, the Allport-Vernon-Lindzey Study of Values, the 
Minnesota Teacher Attitude Inventory, the Public Opinion 
Questionnaire and the Edwards Personal Preference 

Schedule. 

To evaluate the morale of the faculties supervised by 
the principals, the researcher used two rating scales. On 
the Rating Scale of Hostile Behavior, the teachers were 
asked to give their perception of the principal’s behavior 
by responding to thirty items. A sample item: 


8. The principal blames the same faculty 
members when things go wrong. 























The seven responses were: always; usually; slightly more 
than average; average; slightly less than average; seldom; 
never. In this context, “Average” was thought of as about 
what the teacher would expect of the average principal he 
had known. 

The second scale, the Faculty Morale Rating Scale, 
was developed by the Personnel Research Board of the 
Ohio University. This scale consists of eighteen declarative 





The items following each abstract 


statements about specific characteristics of the faculty. 
A sample item: 


9. Certain members of the staff are 
considered uncooperative. 


The five responses: T, definitely true; t, mostly true; 
?, true and false to an equal degree; f, mostly false; and 
F, definitely false. 

In scoring the Rating Scale of Hostile Behavior, weights 
ranging from one to seven were assigned, with the greatest 
degree of hostile behavior being indicated by one. A scale 
score for each teacher was obtained by summing the single 
item raw scores and dividing by the number of items an- 
swered. A mean score was then obtained for each prin- 
cipal by summing the scaie scores and dividing by the 
number of teachers. A similar procedure was followed 
in scoring the Faculty Morale Rating Scale, with arbitrary 
weights ranging from one to five. 

The principals were divided into low and high groups 
on the basis of total scores on the Faculty Morale Rating 
Scale and on the basis of total scores on the Rating Scale 
of Hostile Behavior. To determine significant differences 
between the low morale group and the high morale group 
of principals, the formula for finding the standard error 
of the difference of the means in small independent samples 


was used: 
E + N 


To determine the “t” value, the following formula was used: 


“+? = M, ie M, 
SEn 

















Correlations were established between the scores on 
the rating instruments with scores on the tests for the 
principals as a group. 


Results 


With the principals divided into low and high morale 
groups on the basis of the Rating Scale of Hostile Behavior, 
the following tests were the most effective in discriminat- 
ing significantly between the mean scores of the low and 
high morale groups: The Public Opinion Questionnaire 
and three variables, affiliation, heterosexuality and con- 
sistency, on the Edwards Personal Preference Schedule. 

With the principals divided into low and high groups on 
the basis of the Faculty Morale Rating Scale, the follow- 
ing tests discriminated significantly between the means 
scores of the low and high group: the Minnesota Teacher 
Attitude Inventory and the achievement variable on the 























Edwards Personal Preference Schedule. 





Conclusions 


The Edwards Personal Preference Schedule, the Public 
Opinion Questionnaire and the Minnesota Teacher Attitude 

















Inventory may be helpful in discriminating between prin- 


cipals who may have staffs whose morale is high and those 
whose staffs may have lower morale. 
Microfilm $2.50; Xerox $5.20. 103 pages. 
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THE COST OF EQUIPPING HIGH SCHOOL AND JUNIOR 
COLLEGE BUSINESS EDUCATION CLASSROOMS 


(L. C. Card No. Mic 59-6403) 


Robert Douglas Walker, Ed.D. 
University of Southern California, 1959 


Chairman: Professor Olson 


The primary purpose of this study was twofold: (1) to 
develop a standard list of equipment to be used as an ad- 
ministrative guide for equipping high school and junior 
college business education classrooms and (2) to deter- 
mine the cost of equipping high school and junior college 
business education classrooms in accordance with the 
developed standard. 

Check lists were sent to each high school and junior 
college within the state of California having a program of 
study in business education, to major business enterprises 
with operations located within the vicinity of San Jose, 
California, and to a selected group of specialists in the 
field of business education. An analysis of the data ob- 
tained from the jury membership provided the basis for 
developing lists of standard classroom equipment. 

The costing process utilized information developed from 
the findings of this investigation and from the findings of 
previous research in business education. Unit costs for 
standard equipment items were ascertained from major 
school suppliers and were in conformity with style and 
nomenclature of those items commonly purchased by school 
districts. To perpetuate the usefulness of the cost findings, 
the National Wholesalers Price Index System was incor- 
porated with this study. 

Findings. (1) A total of 153 items—classified as office 
machines, classroom furniture, classroom references, 
instructor’s desk equipment, specialized merchandising 
equipment, miscellaneous classroom equipment, and audio- 
visual equipment—constitute standard equipment for high 
school and junior college business classrooms. (2) The 
standard cost for equipping a high school business class- 
room ranges from $1,260 (general purpose—35 stations) to 
$15,034 (office practice—25 stations). (3) The standard 
cost for equipping a junior college business classroom 
ranges from $1,610 (general purpose—40 stations) to 
$23,128 (combination office practice and office machines 
—40 stations). (4) The suite cost for equipping business 
classrooms recommended for high schools ranges from 
$9,364 (17-100 enrollment) to $74,415 (over 2,500 enroll- 
ment). (5) The suite cost for equipping business class- 
rooms recommended for junior college ranges from 
$22,575 (100-600 enrollment) to $51,458 (1,001-2,500 en- 
rollment). (6) The cost of audio-visual equipment that 
should be a part of a high school and junior college busi- 
ness department’s equipment inventory amounted to 
$454. 

Conclusions. (1) Standard equipment for high school is 
generally similar to that for junior college business class- 
rooms. (2) The equipping of business education classrooms 
represents an expensive educational service. (3) Class- 
rooms generally associated with secretarial and clerical 
training are far more costly to equip than classrooms 
required for the other subfields in business education. 

(4) Classrooms requiring alarge number of office machines 
are approximately eight to fourteen times as expensive as 
a general purpose classroom. (5) Classroom furniture 








generally represents 10 to 20 per cent of the total class- 
room cost. (6) Auxiliary equipment is relatively inexpen- 
sive and constitutes from 1 to 4 per cent of the total class- 
room cost. 

Recommendations. (1) Business teachers associated 
with high schools or junior colleges having major inade- 
quacies in their equipment inventories, planning equipment 
inventory modifications, or planning the construction of 
new room-units for business education should use the in- 
formation developed in this study as a basis for analyzing 
their department’s needs more clearly. (2) School ad- 
ministrators should be familiar with this study so that 
they may have a better understanding of the equipment 
needs for business education. (3) Cost data should be used 
by both school administrators and business teachers as 
an aid in budget forecasting and long-range planning. 

(4) Schools with limited budgetary funds should give ade- 
quate consideration to the relative rank of importance 
determined for the various standard equipment items so 
as to insure that the maximum value is received from all 
expenditures. (5) Additional research should be conducted 
so as to develop equipment standards and their related 
costs for all instructional areas within the high school 
and junior college curriculum. 

Microfilm $5.40; Xerox $19.15. 421 pages. 
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The Problem. 

The purpose of this dissertation is to report and inter- 
pret that which was observed in an Oregon High School as 
the teachers and administration met and dealt with three 
problem situations. The process of solving the problem- 
atic situations was observed specifically to identify com- 





' monalities existing within the components of the decision- 


making process, to identify commonalities found in the 
behavior of the participants as they interacted within the 
framework of the formal and informal organization during 
the process of solving the three problem situations, and 
to identify specific phenomena which have implications 
for administration and operation of an organization. 


Research Methods and Procedures. 

The method used to carry out this research was that 
of the case study. One of the strengths of the case study 
lies in its usefulness in giving insight into situations and 
in evoking hypotheses for further testing. Various tech- 
niques were used to obtain the data necessary for this 
study. The data for the cases were collected through semi- 
structured interviews, non-structured interviews, informal 
interviews, formal observations, informal observations, 
analysis of records and reports, questionnaires, analysis 
of newspapers, and review of board minutes. 

During the 1957-1958 school year, the observer at- 
tended every high school general faculty meeting, every 
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meeting of the Principal’s Advisory Committee and several 
faculty committee meetings in which problems were dis- 
cussed. Notes were taken during each of these meetings. 
Notes were also made of the observations of the faculty as 
they interacted informally in the faculty room, in the faculty 
dining room, in the hall or in the room where faculty mem- 
pers gathered to smoke. Each of the fifty-one faculty mem- 
bers was interviewed at least two times. Some were inter- 
viewed more than two times. The purpose of the interviews 
was to obtain background material and other information 
concerning the problems with which the staff was dealing 

as well as individual attitudes and opinions toward the 
problems and the decisions reached as solutions. Notes 
were taken during part of these interviews and the others 
were recorded electronically. The professional staff in 

the high school was the decision-making unit with which 
this study was concerned. 


Presentation of the Data. 

A descriptive account of three problem situations is 
presented in the form of cases. The cases are presented 
in such a way that the reader has the opportunity of identi- 
fying many relationships which may have missed the eyes 
of the investigator. The problems are presented as they 
were met and dealt with by a decision-making unit through 
a time sequence of one school year. Each case takes into 
consideration the historical antecedents, the situation pres- 
ent at the time it was deemed problematic, the discussion, 
deliberation, and thinking in which the participants en- 
gaged, the act of making the selection of a particular al- 
ternative, the way in which the decisions were implemented 
and an evaluation to determine the success of two of the 
decisions. 





Analysis 

The analysis of this research consists of sixteen gen- 
eralizations derived from the raw data and supported by 
statements made in the conceptual framework. The deci- 
sion-making process was seen as consisting of six com- 
ponents, namely, the antecedent conditions, problem iden- 
tification and definition, promotion of policy alternatives, 
the enactment of a general rule, the implementation of the 
decision, and evaluation. Eleven of the generalizations 
were explicated from the data which dealt with the process 
of making decisions. 

Five generalizations were derived from observations 
made of the behavior of the participants during the deci- 
sion-making process. Implications for administration and 
operation of an organization were drawn from the observa- 
tions made during the research project. 

Microfilm $2.50; Xerox $8.00. 173 pages. 
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This study, based on a summary and analysis of find- 
ings contained in seventy-three published and unpublished 








research studies, sought to determine existing knowledge 
regarding selected school board problems and to discover 
board problems that were in need of further or initial 
research. The specific problems selected for study were 
related to the selection and in-service training of school 
board members; size and organization of school boards; 
board relationships with lay committees, school board 
associations, and superintendents; development of written 
policy; and evaluation by school boards. 

After selecting the problems for study an extensive 
search was conducted to locate research studies that per- 
tained to the problems and which were written between 
January 1926 and December 1956. As these research re- 
ports were examined, abstracts of pertinent data were 
prepared. After organizing the data according to the prob- 
lems treated, the data were carefully summarized and 
analyzed. 

The major findings were: widespread differences were 
found to exist in findings of studies dealing with the signifi- 
cance that should be attached to various personal charac- 
teristics of board members. Lay committees have proven 
beneficial to many school districts. Five areas of work 
were cited as areas where conflicts tend to arise between 
the school board and the superintendent; however, actions 
taken independently by either party may cause serious 
difficulties. Wide variations existed in practices followed 
and the criteria established by boards in selecting super- 
intendents. Little information existed as to the role of 
various groups in developing written policy. Likewise, a 
large body of research, dealing with such important prob- 
lems as: (1) the relative merits of elective and appointive 
methods of securing board members, (2) effective methods 
and materials for use in locally organized in-service board 
training programs, (3) types of internal board organization 
most conducive to efficient board operation, and (4) school 
board evaluation methods, was not found. 

The major conclusions were: basic research on many 
of the problems investigated in this study has not been 
made. Coordination and concentration of efforts by re- 
search centers appeared to be lacking. The significance 
that should be attached to personal characteristics of board 
members has not been determined. Generally lay com- 
mittees, though beset by organizational and operational 
problems, have been of assistance to school boards and 
have contributed to the improvement of education. To 
maintain harmonious relationships school boards and 
superintendents must agree on the tasks of each. School 
boards have not exerted much effort to conduct well-planned 
superintendent selection proceedings. The development of 
written policy is of such significance that every school 
board should engage in this activity. 

The major recommendations were: increased emphasis 
should be given to studying school board problems on a 
national basis. Additional efforts should be made by the 
various research centers to coordinate and concentrate 
research on board problems. Consideration needs to be 
given to determining means whereby school boards can 
more readily utilize research findings. Additional re- 
search should be conducted to determine: (a) the signifi- 
cance that should be attached to personal characteristics 
of board members, (b) effective board in-service training 
techniques and materials, (c) state department of education 
responsibilities in school board in-service training pro- 
grams, (d) what constitutes effective and ineffective board 
members, (e) the type of internal board organization that 
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is most conducive to efficient operation, (f) practices that 
boards should follow in working with lay committees, 
(g) services that should be performed by state and national 
school board associations, (h) methods of assisting boards 
and superintendents in defining their relationships, (i) the 
most effective board practices in selecting a superintend- 
ent, (j) the optimum size or sizes of school boards, (k) ef- 
fective methods of establishing written policy, and (1) de- 
sirable school board evaluation techniques. 

Microfilm $3.90; Xerox $13.20. 301 pages. 


THE DEVELOPMENT, USE, AND PRELIMINARY 
EVALUATION OF A SELF-HELP MANUAL TO GUIDE 
THE EDUCATIONAL PLANNING OF SECONDARY 
SCHOOL BUILDINGS. (VOLUMES I AND Il). 


(L. C. Card No. Mic 59-6660) 


Arthur Eugene Wohlers, Ph.D. 
The Ohio State University, 1954 


In its broadest sense educational plant planning includes 
a wide range of activities extending from the recognition 
of school plant needs on the part of school authorities to 
the evaluation of the completed building. The need for 
educational planning has increased in recent years because 
of the need to expand the school plant. Increasing enroll- 
ments at the elementary school level have forced expansion 
of the elementary school plant. This bulge of enrollments 
will soon require expanded secondary school facilities. 
Changes in the nature and scope of the educational program 
have also forced modifications in the school plant. 

Throughout its history the American school plant has 
undergone appreciable modifications in order to keep pace 
with the increasing educational demands of modern society. 
Along with the changes made in the school plant, significant 
modifications in school plant planning procedures have 
emerged. Basically, the planning procedures have changed 
from those of the era when a carpenter built a simple build- 
ing to those of the present era when educational and archi- 
tectural planning precede the construction of buildings. 

As the educational program became more complex and 
building needs expanded, school buildings were planned 
by architects on the basis of their knowledge of the edu- 
cational program. In many instances, these buildings were 
not suited to the educational program. Consequently, edu- 
cators and schoolarchitects began calling for architectural 
planning based on requirements developed by educators. 

As more attention was given to planning buildings to fit 
the program, educators and architects began to assert that 
those who use a school plant are in a position to suggest 
plant characteristics and arrangements which are likely 
to function effectively. 

The involvement of staff members in educational plan- 
ning resulted in a demand for instruments to guide the 
planning process. The problem of the present study has 
been to develop a self-help instrument that would guide 
local school personnel in planning secondary school build- 
ings. Since the total process of educational plant planning 
is extensive, certain arbitrary limits were placed on the 
study. It was restricted to the development of an instru- 
ment to guide two aspects of educational plant planning— 
the calculation of the number of teaching stations needed 





to house a given enrollment and program, and the develop- 
ment of educational specifications to guide architectural 
planning. 

As a part of the study, the writer surveyed the planning 
of school buildings in the United States from the seventeenth 
century to the early part of the present century; he also 
surveyed the recent literature in the school plant field. 
His historical account covers the major changes which 
took place in school plant design and the evolution of the 
educational plant planning process. The overview of the 
literature includes a discussion of six techniques for cal- 
culating quantitative room requirements and a review of 
the literature dealing with the development of educational 
specifications to guide architectural planning. The review 
of the literature on the development of educational specifi- 
cations revealed virtually no instruments of a self-help 
type to guide educational plant planning. A small number 
of reports of techniques used in specific planning situations 
and several statements of information which boards of 
education should furnish architects were found. Numerous 
reports were also found which suggested school facilities 
needed to house any given total enrollment or any given 
subject area enrollment. Unfortunately these reports gave 
little consideration to local educational needs. 


Development of the Manual 


In developing the manual it was necessary to formulate 
a frame of reference. The frame of reference consisted 
of a series of guiding principles which are applicable to 
plant planning and a set of criteria which could be used as 
a guide in developing the pamphlets. 

The guiding principles which were developed are as 
follows: 

1. The development of a modern educational program 
necessitates that planning involve all aspects of the build- 
ing and site in their functional relationships to the educa- 
tional needs of the youth and adults of the community. 

2. Representative personnel who will use a school build- 
ing should participate in planning the various facilities. 

3. The school plant should be designed so that teachers 
can function effectively in the multiple roles of guide, 
counselor, and planner. 

4. Individuals who help plan school units should study 
literature related to the development of youth and to the 
planning of school plants, visit select old buildings to study 
changes which have been made to maintain functional plants, 
and visit select new buildings to study promising new 
features. 

5. The educational plant should be designed for econom- 
ical and efficient adaptation to changes in pupil enrollment, 
to changes in the amount and nature of curricular experi- 
ences, and to changes in teaching techniques in all in- 
structional areas. 

The criteria which were developed are as follows: 

1. The manual should be readily understandable to all 
who use it. 

.2. The manual should be relatively easy to use. 

3. The manual should be easily administered. 

4. The manual should facilitate a co-operative approach 
to planning. 

5. The manual should provide for the architect the 
essential information concerning the desired educational 
program, the required rooms and spaces, and outdoor 
facilities. 
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6. The manual should present the necessary basic data 
to the architect in such a form that undue restrictions are 
not placed on his initiative and creativeness. 

7. The manual should be so designed that a minimum 
of additional processing of the basic data is needed to 
prepare the manual for transmittal to the architect. 

8. The manual should be applicable to the planning of 
secondary school buildings in general. 

9. The manual should place on the educator the resolu- 
tion of decisions regarding educational policy. 

The planning manual contains four parts each of which 
includes one or more separate pamphlets. The four parts 
are: 
Part I: General procedures in educational planning. — 
This part of the manual, Pamphlet A-1, suggests proce- 
dures to follow when local school personnel are involved 
in educational plant planning. 

Part 2: Room requirements calculations.—This part 
of the manual consists of two pamphlets. Pamphlet B-1 
gives directions to follow in making the room require- 
ments calculations. Pamphlet B-2 includes the work forms 
needed to make the calculations. 

Part 3: Suggested characteristics of the rooms and 
outdoor facilities.—This part of the manual consists of 18 
individual pamphlets in which staff members can indicate 
the activities to be carried on in the various facilities 
needed to enhance the program. One pamphlet is included 
for each major activity and onefor miscellaneous facilities. 
In general, each pamphlet makes provisions for specifying 
the following information: 

1. The number and type of teaching stations, non- 
class facilities, auxiliary rooms, or service facilities 

2. The nature and the extent of the major activities 
which will occur in each facility or the nature and the 
extent of the uses which will be made of each facility 

3. The location of each facility in relation to build- 
ing and outdoor facilities 

4. The amounts and locations of chalkboard and 
tackboard 

5. The kinds and amounts of furniture and equipment 

6. The kinds and locations of utilities 

7. The types, dimensions, and quantities of mate- 
rials to be stored 

8. The auxiliary facilities needed in connection 
with each teaching station, major non-classroom facil- 
ity, or service facility 

9. The capacity of each facility 

10. The suggested floor area needed for each facility 
to accommodate the projected activities or uses 
11. Other activities which may be accommodated 

in each facility 

An additional pamphlet, Pamphlet C-1, contains the 

directions to follow in using the other pamphlets in 

their series. These 19 pamphlets constitute the so- 
called C-series pamphlets. 

Part 4: Summary.—This part of the manual, Pamphlet 
D-1, contains suggested forms on which to summarize 
pertinent data contained in the pamphlets in the C-series. 
The summaries and the C-series pamphlets in essence 
constitute the educational specifications which are to be 
transmitted to the project architect. 


The Uses of the Manual 


The uses of the manual have been limited to situations 
which developed in the normal course of operation of the 





Survey Division, The Bureau of Educational Research, 

The Ohio State University, where the writer was an edu- 
cational consultant. The manual has been used in two 
building planning projects as a guide in the development 

of educational specifications and in connection with a class 
project in a building planning course. 


Preliminary Evaluation 


An evaluation of an instrument of this type may be based 
upon the degree to which it is an effective guide in the 
building planning process. Such an evaluation may be 
centered around questions such as: 

1. Can the manual be used effectively as a guide for 
the staff to follow in developing educational specifications ? 
2. Can the architect use the instrument effectively 
after it is filled out by the staff as a guide in architectural 

planning ? 

3. Are buildings planned better when the procedures 
as outlined in the manual are followed than when other 
methods are used? 

4. Are the buildings which are planned in accord with 
the method proposed in this study utilized more effectively 
than other buildings ? 

5. Do the buildings planned in accord with the proce- 
dures outlined in this instrument enhance the educational 
program to be carried on? 

Since answers to many of these questions must await 
time, such an evaluation was beyond the scope of this study. 
A preliminary evaluation was made, however. This eval- 
uation consisted of analyses of the judgments school staff 
members, school administrators, and architects made 
about the manual. The experiences these individuals had 
with it were in the following situations: 

1. Each of the members of a school plant planning 
class used pamphlets as guides in the development of edu- 
cational specifications for two secondary school facilities. 

2. The staff members in two school districts used the 
pamphlets in the development of the educational specifica- 
tions for new buildings. The data in the completed pam- 
phlets were used by the architects as the bases for archi- 
tectural planning. 

3. After the school administrators and staff members 
developed the educational specifications for a high school 
without the benefit of a planning manual, they studied the 
manual to determine whether it would have been of value 
to them had they had it as a guide in planning. The archi- 
tects in this project also studied the manual to determine 
whether the instrument would have been of value from 
their point of view. 

4. Selected architects and school administrators who 
had school building planning experience studied the manual 
on the basis of the potential value it may have for each of 
them in future planning projects. 

The judgments of these individuals were obtained through 
inquiries and conferences. Their reactions revealed cer- 
tain strengths and weaknesses of the instrument. In the 
following summary those strengths and weaknesses are 
reported. The judgments of the members of the school 
plant planning class are summarized with those of the 
administrators. 

The strengths which the staff members reported 
were: 

1. The manual included the information which the re- 
spondents believed the architect needed to know about the 
educational program. 
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2. The manual listed or made provisons for listing all 
the facilities needed to conduct the educational program 
desired. 

3. The rating scales made it possible for the staff 
members to indicate to the architect the relative impor- 
tance which they attached to certain items. 

4. The use of the manual from the beginning of the 
planning process made it possible for the staff to evaluate 
architectural plans more intelligently. 

5. The manual was relatively easy to use. 

6. The directions contained in the pamphlets were easy 
to understand. 

7. The manual made provisions for giving consideration 
to the total educational program. 

The strengths which were reported by the administra- 
tors were: 

1. Staff involvement. in planning should result in school 
plants which are planned better and utilized more effec- 
tively than usually results when other planning procedures 
are employed. 

2. Improved staff-administrator relationships should 
develop as a result of staff involvement in planning. 

3. The staff members will have an improved under- 
standing of the total educational program. 

4. The manual provided an organized approach to the 
development of educational specifications. 

dS. The instrument did not force a particular pattern of 
school plant design upon the district. 

The strengths as expressed by architects were: 

1. The pamphlets contained a very substantial part of 
the information needed to plan a secondary school building. 

2. The rating scales showed the degree of importance 
which the planning committee members attached to the 
items and made it possible to determine which items should 
be given first priority. The ratings were helpful when 
modifications had to be made to come within budgetary 
limitations. 

3. An abundance of information was presented in such 
a manner that it did not tie the hands of the architect. 

4. The information listed in the completed pamphlets 
provided a definite point of reference which administrator, 
staff members, and architect could follow during confer- 
ences on the proposed plant. 

The weaknesses in the planning manual as revealed by 
staff members were: 

1. The total planning manual was lengthy. 

2. The educational plant planning process as outlined 
in the manual was time consuming. 

3. To ascertain the amount of floor area needed was 
difficult to do. 

4. The manual did not contain adequate space in which 
to make drawings of proposed room layouts. 

The weaknesses in the planning manual as reported by 
administrators were: 

1. The proposed planning procedure was time con- 
suming. 

2. The staff may get involved in technical suggestions 
which are better left to the architect. 

3. To work co-operatively with school staffs would be 
a problem for some architects since they are not used to 
such working procedures. 

4. The manual did not include a definite outline of the 
educational program to be placed in the new structure. 

5. The technique for calculating the number of teaching 
stations needed was somewhat complicated. 





The weaknesses in the planning manual as expressed by 
architects were: 

1. The total number of pages in the manual was large. 

2. The manual did not provide information on avail- 
ability of gas, water, electricity, and sewers and the to- 
pography of the site. 

3. The manual did not contain such information as wall 
finishes and type of flooring desired. 

4. Some of the information was complicated. 

5. After filling out the manual staff members may 
think that they can get a more elaborate building than is 
possible under the financial limitations. ; 


Major Conclusions 


Three major conclusions are warranted. First a plan- 
ning manual was needed to serve as a guide in the co- 
operative approach to educational plant planning—to sys- 
tematize the planning process and to make effective use of 
the wealth of human resources available in any given school 
system for educational planning. Second, on the basis of 
the uses which were made of the planning manual in the 
study, the instrument proved to be an effective aid in the 
co-operative approach to planning. Furthermore, as a 
result of the participation of staff and others in educational 
planning, certain other benefits probably will accrue. 
Among these are: improved staff-administrator relations, 
widespread understanding of the total educational program, 
a working knowledge of the vast differences in facilities 
which are needed to house the educational activities, and 
a realization of the factors which were considered in the 
resolution of compromises affecting the school plant. 


A Further Look 


As the study was in progress, certain problems requir- 
ing further study were re-emphasized or were introduced. 
Among them were the following: 

1. How to develop a better working relationship between 
architectural and educational aspects of planning than has 
been true in many instances in the past? 

Although many architects recognize the value of edu- 
cational planning and do work effectively in relating edu- 
cational and architectural planning, some of them prefer 
to plan buildings solely on their general knowledge of ac- 
tivities which are likely to occur in a school building. In 
part, this condition has resulted because the educator has 
neglected to provide the architect with the necessary in- 
formation. Planning an educationally effective school plant 
requires co-operation among many people. 

2. How to develop on the part of educators and mem- 
bers of boards of education an increased awareness of the 
need for educational planning to precede architectural 
planning? 

Although it was reported earlier that an increasing 
amount of educational planning has been done in recent 
years, members of boards of education, educators, and 
architects need to develop a greater realization of the 
benefits which may accrue when sound educational plan- 
ning procedures are pursued. 

3. How to simplify the procedures for calculating the 
number of teaching stations needed to house any given 
educational program and any given enrollment? 

The Conrad formula, adapted for use in the manual, is 
the best technique the writer found in the literature for 
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determining capacity since it takes into consideration all 
factors related to capacity.’ Although the formula and the 
accompanying worksheets were modified, a limited number 
of educators who worked with Pamphlet B-2 reported some 
difficulty in using it. 

4. How to reorganize certain portions of the pamphlets 
in the C-series so as to simplify them without the loss of 
valuable elements ? 

Since some educators and architects indicated that 
certain pamphlets were lengthy and that portions of the 
planning process were time consuming, certain phases of 
the manual may have to be simplified. The problem is one 
of studying further to determine whether the needed deci- 
sions regarding educational planning can be made by using 
some simpler materials than those included in the present 
form of the manual. Reduction in length should not be at 
the expense of valuable elements. 

5. How to determine the optimal amount of floor space 
needed for various educational and recreational activities 
for any given enrollment? 

The school plant literature contains many statements 
indicating the number of square feet per pupil needed for 
specific activities. When one attempts to relate these 
standards to classroom activities, many problems arise 
which cannot be resolved readily. When these factors are 
clearly understood, the task of assessing the merits of 
such procedures as the following can be accomplished. For 
example, when an architect found that his preliminary esti- 
mate of costs for a proposed building exceeded funds avail- 
able, he proposed that the floor area per classroom be 
reduced. On the basis of financial considerations his pro- 
posal had merit; on the basis of educational considerations 
his proposal may have created impingements on the edu- 
cational program. 

In addition to the aforementioned items associated with 
building planning which require additional research, some 
of those who used the planning manual have suggested the 
need for a similar instrument to guide the development of 
educational specifications for elementary school buildings. 

Although some educators envisioned general use of the 
planning manual in the evaluation of architectural plans, 
the writer contends that another instrument consisting of 
a check list of items to observe in evaluating plans would 
be more apropos. 

Microfiim $9.50; Xerox $33.80. 751 pages. 
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THE IDENTIFICATION AND ANALYSIS OF THE 
FACTORS CONTRIBUTING TO THE DROP-OUT 
RATE AMONG PARTICIPANTS IN CLASSES 
OF THE LANSING ADULT SCHOOL PROGRAM 


(L. C. Card No. Mic 59-5610) 


Robert Leon Ewigleben, Ed.D. 
Michigan State University, 1959 
Major Professor: Harold J. Dillon 

This study was undertaken to identify and describe cer- 
tain personal and social characteristics of those who 
dropped out of adult education classes and to ascertain 
those factors which contributed to the high drop-out rate 
among the adult education participants. 

Two sources of information were used in this study. 
Official attendance records of the Lansing Public School 
Adult Program were used to provide an overview of the 
problem as well as specific enrollment and drop-out sta- 
tistics. A second source of information was obtained by 
a personal interview with a selected sample of those who 
had dropped out during the 1957-58 school year. One hun- 
dred forty-two individuals were interviewed. A structured 
interview questionnaire which had been refined by extensive 
pre-testing was used. 

Enrollment statistics indicated that of the nearly 10,000 
adult participants approximately twenty-nine per cent be- 
came drop-outs. The greatest drop-out rate was found in 
business education classes and the lowest drop-out rate 
was found in art, craft, and hobby classes. 

The greatest enrollments and the most drop-outs were 
found in Fall term classes but no reasons were found that 
were unique to any particular term or season. 

Although drop-outs did not mention class length as a 
reason for dropping out, classes which met for a shorter 
number of sessions were found to have the best holding 
power. 

Sixty-nine per cent of the study population were mar- 
ried and, of those who were married, most had children. 

The drop-outs were found to be approximately thirty- 
two years of age and fifty-seven per cent were found to be 
high school graduates. These findings indicated that the 
greatest problem of holding power is among relatively 
younger participants who are, on the average, better edu- 
cated than the general adult population. 

One-fifth of the drop-outs were employed in service 
occupations. Most of the students who were employed in 
clerical, service, or operative jobs were taking the class 
to improve themselves occupationally and usually dropped 
out because of a “personal” or “job” reason. 

Illness and the availability of time were reasons men- 
tioned by over forty per cent of the drop-outs. For the 
most part, these and many of the other reasons represented 
situations which the teachers and administrators could do 
little about. They were complex situations that only the 
individual could solve. 

Very few dropped-out specifically because of the pro- 
gram, although many mentioned that one of several factors 
had influenced their decision. Of these, “teaching” was 
mentioned most often. Expense involved to participate was 
not a factor mentioned by any of those interviewed. 
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Of three-fourths of those questioned, the class dropped 
represented their first adult education experience. Twenty- 
five per cent have since taken a class and forty-four per 
cent plan to take part in future classes. 

Microfilm $2.50; Xerox $5.80. 119 pages. 


ORGANIZING AND OPERATING YOUNG 
FARMER CHAPTERS IN TEXAS 
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Problem. The primary purpose of this study was to 
survey local Young Farmer Chapters in Texas to deter- 
mine factors related to their successful organization and 
operation. The ultimate purpose was to formulate a list of 
recommended activities and practices that a teacher of 
vocational agriculture and young farmers may use in suc- 
cessfully organizing Young Farmer Chapters and carrying 
out their objectives. 

Procedures. The procedure of this investigation was 
designed to find the background and personality character- 
istics of vocational agriculture teachers who had organized 
Young Farmers Chapters in Texas, characteristics of the 
school and community where the Young Farmer Chapters 
were organized, activities and practices used in organizing 
Young Farmer Chapters, activities and practices used in 
carrying out the purposes and objectives of the Young 
Farmer Chapters, type instructional programs desired, 
and factors influencing the successful organization and 
operation of Young Farmer Chapters. To secure the data 
desired, questionnaires were mailed to 30 of the 32 voca- 
tional agriculture teachers who had organized Young Farmer 
Chapters, four young farmers from each of these chapters, 
and superintendents of the schools where the chapters were 
organized. 

Find . The data compiled showed that there were 
no particular patterns as to the number of years teaching 
experience of teachers who had organized Young Farmer 
Chapters. The size of the school was not found to be a 
significant factor in influencing the organization of chap- 
ters. Also the number of farm operators in the school 
district was not a significant factor. Encouragement from 
staff members of the Texas Education Agency, in-service 
training programs, courses in college that stressed young 
farmer education as a part of the total program in voca- 
tional agriculture, and approval and support by the local 
school administrators were listed as significant factors in 
influencing teachers to organize chapters. The superin- 
tendents stated that the personality traits found most com- 
mon in teachers who had organized Young Farmer Chap- 
ters were willingness to work, dedication to work, character 
and morals, dependability, cooperativeness, sincerity, 
determination, adaptability, attitude toward fellow workers, 
enthusiasm, initiative, judgment and common sense, prompt- 
ness, and a sense of humor. Organizational committees 
of key young farmers and the vocational agriculture teach- 
ers were used to prepare initial plans for and call the first 
meeting. The chapters used committees freely in organiz- 
ing and operating. Members of the chapters determined 
the operational procedures and methods used in operating 








and financing the chapters. The chapters held regular 
meetings and had regular meeting places. It was found 
that instructional programs were selected from problems 
and activities suggested by the members. Generally the 
instructional programs were planned by committees of 
young farmers for a year at a time. Demonstrations and 
demonstrations followed by participative experiences were 
the most highly valued method of presenting programs. 
The problems and topics rated of highest interest for in- 
structional programs were welding, tractor and equipment 
maintenance, fertilizers, electricity, livestock production 
problems, soil conservation, pasture improvement, in- 
secticides, government farm programs, crop production 
problems, marketing problems, farm finance-loan agencies, 
control of disease and pests of livestock, and farm build- 
ings. Additional factors affecting the success of Young 
Farmer Chapters were that the chapters should affiliate 
with the State Association of Young Farmers of Texas and 
actively participate in the activities sponsored by it, should 
have social and recreational functions, should have pro- 
grams where other adults and interested people are invited, 
and that the young farmers should have a feeling of respect 
and admiration for the teacher. The superintendents stated 
that they thought Young Farmer Chapters had been very 
helpful or helpful to the local vocational agriculture de- 
partments. Microfilm $2.50; Xerox $8.60. 189 pages. 


THE EFFECT OF PARENT-GROUP EDUCATION ON 
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ATTITUDES OF MOTHERS CONCERNING 
RELATIONSHIPS WITH THEIR COLLEGE-~AGE SONS. 


(L. C. Card No. Mic 59-6249) 


David Newton, Ph.D. 
New York University, 1959 


The purpose of this study was to examine the effect of 
parent group education upon the attitudes of mothers con- 
cerning relationships with their college-age sons. The 
basic problem was to determine whether attitudinal changes, 
in a positive direction, could be effected by exposing a 
group of mothers to a parent education program utilizing 
the method of group discussion. A second problem was to 
examine the relationship between such change as might 
occur and the length of attendance in the group discussion 
series. 

A sample of one hundred and twenty mothers was drawn 
from the parents whose sons were freshman students at- 
tending The City College of New York. Three groups of 
forty mothers each were established. The sample subjects 
were matched, on a group basis, according to sex, parent 
status, age, nativity, religion, education, political prefer- 
ence, length of marriage, family size, employment status, 
family income and attitudinal predisposition on two experi- 
mental variables. 

A questionnaire, with items which related to parental 
attitudes was mailed to all subjects and returned anony- 
mously. By means of a Guttman scale analysis, the exist- 
ence of scales for the attitudinal dimension of “harmony” 
and “independence” was established (These dimensions 
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of parental attitudes concern (1) the mother’s view of the 
harmony that exists in the relationship between herself 
and her son and (2) the mother’s view of her son’s inde- 
pendence.) Following this, invitations to join a discussion 
group were extended. The experimental group attended 
eight group discussion meetings, led by the investigator 
according to a defined procedure. Two observer-record- 
ers were employed and the discussions were summarized. 
At the conclusion of the series of meetings, one year after 
completing the initial questionnaire, the questionnaire was 
again mailed to the experimental and control subjects. 

The following experimental findings relate specifically 
to the original hypotheses: 

1. After exposure to a series of group discussion meet- 
ings, the mothers in the experimental group changed their 
attitudes toward their college-age sons in a positive direc- 
tion, as measured by the raw “harmony” and “independence” 
scales. The control groups did not show changes to the 
same extent. 

2. The amount of positive change in the experimental 
group, as measured by the “independence” scale, was 
sufficient to establish statistical significance. The results 
of the “harmony” scale were inconclusive. 

3. Those mothers who attended seven or eight meet- 
ings achieved significantly greater change than did those 
mothers who attended six or less meetings in the parent 
education programs. 

The following are additional findings: 

1. The change in attitudes in the experimental group 
as measured by the “harmony” and “independence” scales 
was the result of gains fairly evenly distributed, among 
the total group of mothers who changed, and was not the 
result of marked changes on the part of those with initially 
“more” or “less” desirable attitudes. 

2. Those mothers whose initial scores represented 
the “less desirable” attitudes on the “harmony” scale 
attended a greater number of meetings than did those 
mothers whose initial scores represented “more desirable” 
attitudes. 

3. The “independence” variable and the “harmony” 
variable, as defined and measured for the sample popu- 
lation, each appear to be related to a third variable con- 
cerning an “expressive” or “instrumental” attitude toward 
college goals. 

4. After exposure to the parent education program the 
experimental group changed their attitudes concerning 
college goals, to a significant degree toward “expressive,” 
as measured by the before and after test for this “ex- 
pressive-instrumental” attitude variable. 

The experimental findings, subject to the limitations 
of the study, support all three hypotheses of the present 
investigation. In short, it has been demonstrated that a 
specific change in parent-youth attitudes may be achieved, 
for some parents, as a result of participation in a parent 
education program based on the group discussion method. 
Thus it appears that the results of this investigation afford 
additional support to the use of parent education of the kind 
of group discussion employed in this study. 
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THE STUDENT POPULATION IN THE INSTITUTIONS 
OF HIGHER EDUCATION IN THE SOUTHERN 
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This study was a segment of the general study of Edu- 
cation undertaken by the Department of Educational Ad- 
ministration and Supervision of the College of Education 
of the University of Tennessee in cooperation with South- 
ern Appalachian Studies, financed by the Ford Foundation. 
It was an effort to establish the extent of changes in the 
student population in seventy-seven Southern Appalachian 
colleges from 1933 through 1958. 

Data used were obtained from three main sources by 
variations of the normative-survey method. Over three 
hundred college catalogs were studied, thirty-two colleges 
granted permission for the study of their reports to the 
Southern Association of Colleges and Secondary Schools, 
and direct questionnaires were sent to all cooperating 
colleges. 

In 1933 there were twenty-seven junior colleges in the 
Southern Appalachians; eight accredited and nineteen un- 
accreditied. There were then forty-two senior colleges; 
twenty-five accredited and seventeen unaccredited. These 
sixty-nine colleges enrolled 29,070 students. Between 
1933 and 1958, the overall student population increased 
177.2 per cent; public colleges increased 220 per cent, 
private colleges 137.7 per cent, and church-related col- 
leges 99.4 per cent. By 1958 the total college enrollment 
of the region reached 79,157, 66 per cent of which was in 
twenty-four public colleges, 12 per cent in thirteen private 
colleges, and 22 per cent in forty church-related colleges. 
The proportion of total enrollment in public colleges in- 
creased 10 per cent from 1933 through 1958. The per- 
centage enrolled in private colleges decreased 2 per cent, 
and that in church-related colleges decreased 8 per cent. 

The pattern of the geographic origin of college students 
in the Southern Appalachians, set prior to 1933, showed no 
significant change in 1958. Of all students enrolled in 
regional colleges, 79.5 per cent were native to the states 
where the colleges were located; 24.7 per cent to the 
county, and 54.8 per cent to the remainder of those states. 
Student migration into the region accounted for 13.4 per 
cent of the enrollment, intra-regional migration 6.2 per 
cent, and all foreign lands less than 1 per cent. 

Between 1933 and 1958 the proportion of A. B. degrees 
granted by regional colleges decreased 15.6 per cent and 
the percentage of B.S. degrees granted increased by a like 
amount. In 1958, 58 per cent of all four-year graduates 
earned various types of B.S. degrees. In forty four-year 
colleges compared, the total enrollment increased 196 
per cent; but the percentage of enrollees who completed 
degrees increased only 120 per cent. 

In 1933, 53.8 per cent of the college student population 
was male; in 1958, 59.4 per cent was male, a change in 
the ratio of male to female of 11.2 per cent in the twenty- 
five years. 

Most respondents to the study thought the great changes 
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in behavioral and regulatory patterns in regional colleges 
were due to student-use of automobiles and to behavior 
patterns adjusted with the influx of veterans of World 
War II. 

Percentages developed in the study were used to esti- 
mate student populations for each year from 1958 through 
1968. By natural population increase, the possible regional 
college enrollment was estimated at 88,700 for the school- 
year 1968-1969. Adjustment of that estimate by the actual 
rate of college enrollment increase lead to the final esti- 
mate of 99,157 students for the regional colleges by the 
school-year 1968-1969. The enrollment limits of private 
and church-related colleges make it mandatory that public 
colleges prepare for the increase. 

Microfilm $2.95; Xerox $10.35. 228 pages. 


A HISTORICAL STUDY OF THE DEVELOPMENT OF 
SOCIAL SCIENCE PROGRAMS OF 
ELEMENTARY-SCHOOL TEACHER-TRAINING 
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University of Virginia, 1959 


This work is a historical study of the development of 
social science programs which have been required in the 
elementary-school, teacher-training curricula of the state 
normal schools and teachers colleges of Massachusetts 
during the period from 1839 to 1955. 

The basic purposes of the study have been threefold: 
(1) to identify controlling points-of-view which have in- 
fluenced the formulation of social science programs; (2) to 
analyze, qualitatively, course offerings in terms of the 
content and/or the organizational bases; and (3) to deter- 
mine the amounts of prescribed social science content 
which have been required as compared with the total con- 
tent of the curricula under study. These comparisons have 
been made, wherever data permitted, in terms of percent- 
ages of class and/or semester hours. 

In terms of a point-of-view, the writer believes that 
social science programs should make effective contribu- 
tions towards achieving the goals of general education in a 
democratic society. To achieve these goals, he believes 
that social science programs should: (1) be subjected to 
ongoing reconstruction at the local level of each college; 
(2) be developed through democratic processes employing 
attitudes and behaviour patterns which are consistent with 
democratic ideology; and (3) use a problems approach in 
the organization of student experiences. 

Data for the study were gathered through historical 
research and through a limited use of the techniques of 
interviewing. Basic documentation which was relied upon 
was that provided by the reports of the executive and ad- 
ministrative officers of the colleges and of the Massachu- 
setts Department of Education. College catalogues, in the 
main, provided quantitative data. 

Periods selected for study and the corresponding cur- 
ricula which were examined in those periods follow: (1) 1839 
to 1900 - the years in which the normal school, two-year 
curricula were developed; (2) 1900 to 1917 - in which the 





effects of a changing culture on two-year curricula were 
analyzed; (3) 1917 to 1930 - in which it was sought to iden- 
tify the impact of World War I and its aftermath on the two- 
year curricula before they were abandoned in 1930; (4) 1927 
to 1935 - years in which a three-year curriculum were 
provided for the training of elementary school teachers; 
(5) 1921 to 1939 - a period in which four-year, degree cur- 
ricula were offered in three of the normal schools of Mas- 
sachusetts; and (6) 1939 to 1955 - a period in which the 
social science programs presently being utilized were de- 
veloped. Tables have been designed to show, for the above 
periods, the content and organizational bases of every social 
science course which has appeared in programs since 1917. 
Amounts of social science have been indicated in the tables 
in terms of percentages of curricula devoted to social sci- 
ence programs, in percentages of social science programs 
assigned to the various subject matter fields and in num- 
bers of social science courses which were required in each 
curriculum at each school or college. 

Conclusions which were arrived at in the study were: 
(1) responsible leadership in Massachusetts has, implicitly 
or explicitly, and in general, established and maintained 
social science programs in terms of supporting the status 
quo; (2) social science courses designed for the preparation 
of elementary-school teachers have been, almost without 
exception, subject-centered; (3) content has been drawn too 
exclusively from the subject matter fields of history and 
geography; (4) a trend has been established, at least since 
1917, toward including ever-increasing amounts of social 
science in these curricula; and (5) there appears to be 
little agreement among the colleges, either in the present 
or the past, as to the amount of social science that is an 
optimum amount. 
Microfilm $3.25; Xerox $11.00. 250 pages. 
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The purpose of this work was the study of the develop- 
ment of the educational process of Howard College through 
the instructional program, more especially, a study of the 
curriculum of the institution from 1842-1957. 

The Alabama Baptist State Convention in an annual 
session, meeting in Talladega, Alabama, November, 1941, 
was given property by the Marion Baptist Church, Marion, 
Alabama, for the purpose of building a “Theological In- 
stitution” in which to educate Baptist ministers. The State 
of Alabama was petitioned by the Alabama Baptist State 
Convention for a charter to operate a college or university, 
and, on December 29, 1841, a charter was granted to the 
Trustees of Howard College, the proposed institution of 
the Alabama Baptist State Convention, “to grant or confer 
such degrees in the arts and sciences, to any of the 
students of said institution or any person by them thought 
worthy, .. .” 

The new school opened its doors for instruction Jan- 
uary 3, 1842. It operated as a Classical School until 1846, 
then the institution assumed collegiate status. From the 
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beginning, the college has had more than one course of 
study. There was a Classical and English course for the 
more able students and a Science and English course for 
the less able and those preparing for certain professions 
and vocations. The Classical and English course of study 
was developed into the requirements for the Bachelor of 
Arts degree, while the Science and English course of study 
was planned for the Bachelor of Science degree. 

Theology was maintained in the institution until after 
1871. However, it was never a part of the liberal arts 
program leading to a degree. Theology was considered 
special education or graduate study beyond the liberal arts 
degree. It was discontinued, in Howard College, after sem- 
inary education became available to the graduates of the 
college. 

Basically , Howard College was organized for the pur- 
pose of educating Baptist ministers; however, from its 
beginning students other than ministers composed the ma- 
jority of the student body. As needs arose for college 
trained personnel in various vocations in the area served 
by Howard College, provisions were made ‘in the curricu- 
lum of the college to fill those needs. Consequently, courses 
of study were organized in the institution to give students 
training in civil engineering, journalism, pre-medicine, 
pre-dentistry, teaching, pharmacy, religious vocations 
other than the ministry, et cetera. 

The educational process at Howard College was con- 
tinuous from 1842-1957, except for a short period during 
the Civil War. From 1842 until 1887 the instruction of the 
college was carried on at Marion, Alabama, and then, the 
institution moved to Birmingham, Alabama, where it has 
remained until the present. However, it has offered in- 
struction on two campuses in the Birmingiam area. From 
1887 until 1957 the college was located in the East Lake 
district of the city, and in 1957 it moved to a new campus 
in the Homewood-Mountain Brook section of Birmingham. 

Howard College has developed its educational program 
within the framework of the Alabama Baptist State Conven- 
tion, and it has developed aims and purposes consistent 
with Baptist philosophy. The college has met a definite 
need in Alabama, and, furthermore, it has made distinct 
contributions to the social structure of the State of Alabama, 
and other sections. 

Microfilm $7.70; Xerox $26.40. 608 pages. 
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This dissertation identifies and investigates three types 
of undergraduate specialization: (1) occupational, or direct 
occupational training; (2) preparatory, including under- 
graduate preparation for either the professional school or 
the graduate school of arts and sciences; and (3) non- 
preparatory, or majoring with no preparatory purpose of 
the student specified, involving either specialization through 
the student’s entire program or by means of specialized 
outcomes in introductory-level courses. 

The period covered runs through human history from 








the ancient world to about 1919-20, the beginning of the 
first successful integration course at Columbia. Part One 
of the Old World backgrounds sketches (1) the continuity 
of the ancient emphasis on professional apprenticeship 
training, (2) the Hellenic disdain for menial work and the 
diffusion of this attitude to western Europe and America, 
(3) the evolution of university structure from Hellenic 
schools of philosophy onward to the medieval corporations, 
and (4) the model which the University of Paris furnished 
for virtually all northern universities. 

German, Dutch, and Scottish universities gradually 
abandoned the unspecialized regent system; and this greatly 
influenced specialization of American faculties. English 
methods of training for the professions and French techni- 
cal education especially affected America just as the Ger- 
man universities were surging forward in the nineteenth 
century. The European institutions involved included the 
English Inns of Chancery and Inns of Court, hospitals which 
trained physicians, and technical institutes such as the 
network of those in France and Germany. 

Part Two studies more specifically the forces leading 
to American undergraduate specialization. It reviews the 
transplanting of the classical curriculum of Cambridge to 
the American colonial colleges, the rise of specialized 
faculties and professional schools, and the growth of scien- 
tific societies and academies. It notes the rise of a truly 
unique American structural model--the comprehensive 
university, consisting of a graduate school, professional 
school, and the undergraduate arts program--developed 
first under Charles W. Eliot at Harvard. 

The Industrial Revolution in America brought social, 
economic, political, scientific, and educational changes. 

It introduced new subjects into the curriculum and devel- 
oped the existing ones into far more specialized fields. 
It also brought pressure for both graduate study and the 
principle of election, both serving as a wedge for under- 
graduate specialization. 

Occupational curriculums began competing with the 
traditional literary program. After Rensselaer Poly- 
technic Institute pioneered in civil engineering, the Law- 
rence Scientific School and Massachusetts Institute of 
Technology introduced probably the first four-year sci- 
ence and engineering curriculum in the United States. The 
land grant colleges continued largely with this structural 
pattern. Meanwhile the Sheffield Scientific School also 
had pioneered in preparatory specialization. 

Johns Hopkins, emphasizing preparation for graduate 


_ study, introduced the terms major and minor in 1878, a 





decade or more before their general acceptance in the 
Middle West. The idea spread to Michigan, Bryn Mawr, 
Indiana (where it was intensified under David Starr Jordan), 
Chicago, and Stanford. Major-minor plans at Yale and 
Dartmouth and the use of parallel topical groups at Chicago 
probably influenced concéntration and distribution begun 

at Harvard in 1910. 

Part Three surveys the advantages and disadvantages of 
specialization in general to determine its effects upon soci- 
ety as a whole. Itemphasizes the need of relating special- 
ized knowledge to other subject matter and the recognition 
of three types of knowledge (practical or applied, knowledge 
for research, and knowledge for general education). The 
analysis of various types of undergraduate specialization 
which constitutes Part Four also suggests the desirability 
of laying a broad groundwork instead of specializing pre- 
maturely. Microfilm $7.65; Xerox $26.20. 602 pages. 
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IDEOLOGICAL FOUNDATIONS FOR 
EDUCATION IN ISRAEL 


(L. C. Card No. Mic 59-5619) 


Gershon Winer, Ph.D. 
Michigan State University, 1959 
Major Professor: Paul L. Dressel 

The State of Israel, established in 1948, represents the 
realization of tie Zionist program evolved in about seventy- 
five years of ideological speculation, political organization, 
and practical colonization. 

In the course of epoch-making and frequently traumatic 
developments, and in the encounter of fructifying ideas, 
there were crystalized concepts and values operative in 
Israel society and reflected in its school curriculum. The 
thesis examines these ideas and traces their origin to the 
contributions of twelve major Zionist thinkers who criti- 
cally appraised the Jewish problem in its political, social, 
economic, cultural and psychological complexities and 
proposed specific solutions. These were directed toward 
individual and national reconstruction in Palestine. The 
plethora of platforms produced an intellectual synthesis 
of past norms and present needs in a pattern of values 
affirmed in Israel society and emphasized in its education. 

In a period of sixty years between 1860 and 1920 the 
founding fathers of Zionism, residing in Eastern and Cen- 
tral Europe,.Palestine and the United States, expounded 
their views largely in Hebrew, but also in German, Yiddish 
and Russian. These were formulated in tractates, essays, 
or novels according to their particular genre of writing, 
exerting a powerful influence on numerous disciples. 

Zionism was defined in terms of a political autonomous 
entity, a reconstructed socio-economic order, a revived 
language, a spiritual renaissance, and a psychological 
adjustment, frequently set in universal and messianic di- 
mensions. The aim was for a change in the status of the 
Jewish people, a re-orientation of Jewish culture, and a 
metamorphosis of the Jewish personality. This has been 
achieved in Israel. 

The Twelve, and their contributions, chronologically 
arranged are: 

Hess - messianic vision 

Smolenskin - spiritual nationalism 

Pinsker - auto-emancipation 

Eliezer Ben Yehuda - revival of Hebrew 
Herzl - a national state 

Achad Ha’am - a spiritual center 
Berdichevsky - freedom for the individual 
Gordon - redemption through nature and labor 
Syrkin and Borochov - a new socio-economic order 
Brenner - psychological re-adjustment 

Rabbi Kuk - religious rebirth 

Historical factors and social forces instrumental in 
forging contemporary Israel included the various mani- 
festations of anti-Semitism in religious intolerance, politi- 
cal disability, economic discriminations, social prejudice 
and cultural limitation in Europe and Asia. There was also 
the lure of assimilation, and the impact of the resurgence 
of nationalism among the subjugated peoples of Europe. 

In Palestine the Zionist settler faced the challenges of 
climate, geography, hostile neighbors, and the problems 
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The values of Israel education are to be seen against a 
background of military exigency, national conflict, eco- 
nomic pressure, and religious, cultural and social hetero- 
geneity in a confluence of problems in the accelerated pace 
of historical events as they affected the Jewish people in 
the twentieth century. 

Education in Israel today incorporates the values of 
Jewish tradition in their emphasis upon the intellectual, 
moral and messianic. It is also predicated upon the newer 
concepts inspired by the above mentioned Zionist theoreti- 
cians, embracing the return to nature and physical labor, 
social justice and equality, collectivist ideology, a fusing 
of Socialist economy and capitalistic enterprise, aesthetic 
norms, a pioneering spirit, prophetic universalism and 
identification with a world Jewish community beyond the 
borders of Israel. The curriculum is organized to incul- 
cate these values. 

Microfilm $3.40; Xerox $11.60. 264 pages. 
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Purpose 


The purpose of this study was to identify critical be- 
haviors for women physical education teachers in the role 
of director of learning at the secondary school level, as 
perceived by women physical education teachers and by 
high school girls. 

The study was designed to answer the following ques- 
tions: 

1. What are the effective and ineffective behaviors, as 
perceived by teachers and by girls? 

2. To what extent and in what respects do these groups 
agree and differ regarding their perceptions of effective 
teaching behaviour? 

3. What are the critical behaviors that can be identified 
from these perceptions ? 

4. What are the implications of areas of agreement 
and difference which may have practical value for teacher 
education institutions ? 


Procedure 


The critical incident technique, as utilized in this study, 
consisted of collecting definitive descriptions of especially 
effective and ineffective teaching behavior from 116 women 
physical education teachers and 163 eleventh grade girls. 
The teacher sample represented thirty-five public high 
schools between and including San Francisco, California 
and San Jose, California, while the student sample repre- 
sented five of these schools. 
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Results 
Defining areas and subareas of behavior. The category 





formulation procedure resulted in the formulation of five 
major areas and twenty-two subareas of behavior. 

Determining areas of agreement and difference. The 
chi square tests, employed in the analysis, suggest the 
existence of differences between teachers and students 
with respect to the ways in which they perceive effective 
teaching behavior. Such significant differences were found 
in the areas: (1) Planning and Organizing, (2) Presentation 
of Materials, and (3) Guiding Learning Experiences. 

No significant differences seemed to exist in the major 
areas: (1) Measurement and Evaluation and (2) Teacher 
Qualities. 

Determining critical behaviors. Behaviors perceived 
as critical by teachers but not students were: 

1. Plans for effective use of instructional time 

2. Utilizes effective methods of presentation 

Behaviors perceived as critical by students but not 
teachers were: 

1. Shows patience, poise, self-control 

2. Displays a sense of humor 

3. Uses effective motivation 

Critical behaviors as perceived by both groups were: 

1. Provides for effective guidance and control 

2. Shows friendliness, fairness, consideration 

Implications for teacher education. The critical areas 
perceived by teachers alone indicate an unconcern by stu- 
dents for the teacher’s effectiveness in planning, organiz- 
ing, and presenting materials. This suggests that teacher 
education institutions need to prepare future teachers to 
teach students the subject speciality and also to help stu- 
dents understand how best learning takes place in a de- 
mocracy. 

The first two critical behaviors as perceived by stu- 
dents but not teachers indicate that the future teacher needs 
to be made aware of the importance of her personal quali- 
ties to the learning of the student. The women’s physical 
education staffs may wish to examine curriculum experi- 
ences designed to promote the teacher’s own growth in 
self-understanding and those designed to help her develop 
the behavioral characteristics of maturity. 

In relation to the third behavior perceived as critical 
by students alone, the teacher must recognize that internal 
motivation means working with the needs, problems, and 
interests of students. To determine these requires the 
use of evaluational procedures, an area which neither group 
perceived as critical. Also, little concern was shown for 
behavior related to providing for individual differences. 
These areas may indicate that teacher education institu- 
tions need to place more emphasis on helping future teach- 
ers understand the importance of and learn the behaviors 
related to starting with the individual in the teaching- 
learning situation. 

The significance of agreement between teachers’ and 
students’ perceptions is that agreement indicates a greater 
criticalness of these behaviors. The women’s physical 
education staffs may feel that within these critical areas 
they must be particularly sure of instilling understandings 
and providing experiences which tend to develop the desired 
behaviors in future teachers. 
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THE CONSTRUCTION AND STANDARDIZATION OF 
TWO ALTERNATE FORMS OF A HEALTH 
KNOWLEDGE TEST FOR USE IN THE PUBLIC SENIOR 
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The purpose of this study was to construct and stand- 
ardize two alternate forms of a test of health knowledge 
based upon the Philadelphia course of study in health edu- 
cation for use in the public senior high schools of that city. 

The preliminary chapters present a brief history of 
the development of health education in the Philadelphia 
Public Schools and information on how and by whom the 
present course of study was written. Included is aresume 
of much of the available research related to the construc- 
tion and standardization of health knowledge tests at each 
educational level. 

To establish curricular validity, the content and objec- 
tives of the course of study were analyzed and the refer- 
ence books listed therein were consulted. These sources 
were the basis for the content of the original 250, four 
response, multiple-choice type items written. A critical 
examination of these items by six experts in health edu- 
cation and a preliminary tryout and item analysis resulted 
in the elimination of some items and the revision of others. 

The remaining 250 items were divided into three tests 
of seventy-five items each, one each for the tenth, eleventh 
and twelfth grade levels. All three forms were adminis- 
tered in three senior high schools in the city whose stu- 
dent bodies represented a wide range of ability. The 370 
answer sheets obtained for each form were scored and 
placed in rank order. The upper and lower one hundred, 
representing fifty-four per cent of the total, were used 
for deriving item analysis data. 

Items were eliminated which were either too easy or 
too difficult or which showed discriminative values too 
low to be significant. Before final test revision, the items 
to be retained or discarded were again submitted to three 
experts in the field of health education. 

The next step consisted of assigning the 150 items 
selected to two alternate forms of seventy-five items 
each. The items were arranged in order, from the least 
to the most difficult in each topical area, and assigned to 
each alternate form so as to insure equal difficulty for 
each. 

The two alternate forms were then given in four senior 
high schools other than those used in the tryout. Each 
form was given to the same pupils with a period of one 
week intervening between tests. This resulted in 669 
matched cases. Coefficients of correlation between the 
scores made on Form A and Form B by the same pupils 
were derived for all grade levels and schools, and for 
both sexes. 

In addition, estimated test reliability was computed 
by the split-half method for both Form A and Form B. 
The reliability coefficient of the half-test was computed 
by means of the Pearson product-moment method. The 
estimated reliability of the whole test was then deter- 
mined by using the Spearman-Brown prophecy formula. 

Norms were set up in the form of percentile ranks for 
each form by grade level and sex. The final step was to 
convert the raw scores, through their percentile limits, into 
relative scores for use in the Philadelphia Public Schools. 
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The objective health knowledge test for senior high 
school pupils, as presented here, would seem to meet 
presently accepted standards for validity and reliability. 
Its validity for use in other school systems may only be 
determined by carefully comparing the similarity of the 
courses of study in health education. 

The two alternate forms of the test meet acceptable 
standards for parallel forms since the means and standard 
deviations for Form A and Form B showed no significant 
difference. 

Estimated test reliability using the split-half method 
stepped up by the Spearman-Brown formula was .88 for 
Form A and .85 for Form B. 

The coefficients of equivalence derived by correlating 
the scores made by the same group of examinees on the 
two forms of the tests were .83 for girls, .84 for boys and 
.83 for boys and girls combined. 
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Current objectives of physical education include not 
only the acquisition of motor skills and the maintenance 
of a health body, but also the acquisition of related knowl- 
edges and understandings. The purpose of the present 
study was to determine some of the effects of introducing 
into the teaching method an emphasis upon selected knowl- 
edges and understandings. 

The study was a comparison of two methods of teaching 
tennis skills to beginners. The control method involved the 
traditional elements of skill teaching: demonstration, ex- 
planation, practice, and correction. The experimental 
method added an additional element, an emphasis upon an 
understanding of selected principles of human movement 
which underlie the production of force and accuracy in a 
tennis stroke. 

The subjects were 64 freshmen and sophomore college 
women who were enrolled in four beginning tennis classes. 
Two classes, the control group, were taught by the control 
method, and two classes, the experimental group, by the 
experimental method. The same instructor taught all 
classes. 

The two groups were compared as to their original 
status in three tennis skills, the forehand drive, the back- 
hand drive, and the service. They were also compared as 
to previous experience in tennis, motor educability, and 
scores on the American Council on Education Psychological 
Examination. Only one significant difference was found: 
the experimental group had a higher variance in the test 
of the forehand drive. 

The conditions of the experiment were compared, and 
one significant difference was found: the experimental 
group spent less class time practicing during the first five 
lessons. The grade point average of the control groups 
was significantly higher during the semester in question. 





The major hypotheses tested were that no differences 
existed between the two groups in the acquisition of motor 
skills, knowledges, and understandings. 

Skill tests of the forehand drive, the backhand drive, 
and the service were given before instruction, after five 
lessons, and at the end of the semester. Acquisition of 
knowledge and understanding was tested by means of a 
written examination given at the end of the semester. 

The two groups were compared as to acquisition of skil] 
in the forehand drive, the backhand drive, and the service. 
Analysis of covariance showed no statistically significant 
differences, either after five lessons or at the end of the 
semester. 

The two groups were compared as to acquisition of 
knowledge and understanding as indicated by the written 
examination. Analysis of variance showed that the experi- 
mental group was superior in both the acquisition of knowl- 
edge and the acquisition of understanding. Eight months 
later, the written examination was taken again by a ma- 
jority of students from both groups. Analysis of covariance 
showed no significant difference between the two groups in 
the acquisition of knowledge; the experimental group was 
superior in the acquisition of understanding. 

Correlations between motor skill and knowledge, motor 
skill and understanding, and motor skill and achievement 
in college work were positive, with one exception, but did 
not differ significantly from zero. 

Differences in scores on the tennis skill tests following 
instruction were analyzed by the t test of differences be- 
tween means. Comparison of scores on the first test and 
the second test, which followed five lessons devoted mainly 


‘to the forehand drive, indicated a significant increase in 


skill in both the forehand drive and the backhand drive. 
Comparison of the first and third tests showed a significant 
increase in skill in the forehand drive, the backhand drive, 
and the service. 

The results of the skill tests indicate that the two meth- 
ods were of approximately equal effectiveness in the teach- 
ing of skills. The results of the written examination indi- 
cate that the experimental method was more effective in 
the teaching of knowledges and understandings. 
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The Problem 





The problem for study was to determine the scope of 
the instructional phase of physical education required by 
law and the extent to which these objectives, as stated in 
the Education Code, were accomplished through the pro- 
gram offered during the 1956-57 school year in California 
public junior, senior, junior-senior, and four-year high 
schools. 
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Procedure 


The study was conducted in 1957 by utilizing the ques- 
tionnaire technique. Three survey forms, one each for 
principals, heads of boys physical education, and heads of 
girls physical education, were developed to collect data 
regarding (1) acceptability of the objectives; (2) extent to 
which each area of physical education in a well-balanced 
program should contribute to each objective; (3) extent to 
which each area of physical education as offered in each 
school in 1956-57 contributed to each objective; (4) in- 
struction offered boys and girls in each area of physical 
education in grades seven through twelve; and (5) con- 
ditions causing problems in achieving the objectives of 
physical education. 

Forms revised as the result of a trial-run were dis- 
tributed to each regular coeducational public high school 
that was operating with at least two grades in October 1956. 
Responses were received from 91 per cent of the schools. 


Findings of the Study 

The objectives stated in the Education Code were ac- 
ceptable to 75 per cent of each of the three groups re- 
sponding. 

More than 50 per cent of each of the three groups re- 
ported that in a well-balanced program (1) aquatics and 
team sports should contribute fully to six of the nine ob- 
jectives; (2) individual and dual sports to five; (3) gym- 
nastics and tumbling to four; (4) rhythms and dance to 
two; and (5) recreational and social games to one. 

In programs offered in 1956-57, team sports was the 
only area that was reported by more than 50 per cent of 
each group to have contributed fully to four of the nine 
objectives. 

More than 50 per cent of the schools offered team, in- 
dividual, and dual sports, gymnastics and tumbling, and 
recreational and social games in the seventh and eighth 
grades. More than 50 per cent of the schools offered team, 
individual, and dual sports, and gymnastics and tumbling 
in the ninth and tenth grades. More than 50 per cent of 
the schools offered team, individual, and dual sports for 
both boys and girls in the eleventh grade; gymnastics and 
tumbling for the boys, and rhythms and dance for the girls. 
More than 50 per cent of the schools offered team, individ- 
ual, and dual sports in the twelfth grade, but to a lesser 
extent than in other grades and with the smallest per cent 
of students participating. 

About 75 per cent of each of the three groups in all 
four types of schools reported that facilities, equipment, 
and supplies created either moderate or great problems. 

Altogether 57 per cent of the principals reported that 
teaching loads were not causing any problems; whereas 
only 38 per cent of each of the heads of physical education 
expressed this opinion. 


Conclusions 


1. A great difference was found between the extent that 
specific areas of physical education in a well-balanced 
program should contribute to the objectives and the extent 
to which they did contribute in the 1956-57 programs. 


2. Because certain areas of physical education were of- 
fered repeatedly and a great per cent of students were 
enrolled to the exclusion of other areas, certain phases of 
the program should be thoroughly reappraised. 












3. In most instances the facilities of the school should be 
improved and expanded if the schools are to offer physical 
education programs that make the objectives attainable. 


4. There was a difference of opinion between the principals 

and the heads of boys and girls physical education regard- 

ing the degree to which teaching loads caused problems. 
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The Problem: 

The purpose of the study was to evaluate the effective- 
ness of a program of creative expression in the arts on 
selected personality characteristics of college students. 
This investigation involved the determination of the extent 
to which experiences in a course entitled “Creative Ex- 
pression in the Humanities,” a creative arts laboratory, 
would influence personality characteristics of students 
who participated in this program of creative expression. 
The characteristics measured were those manifest in 
self-concepts in terms of needs. 


Procedures of the Study: 

The personality characteristics of subjects were deter- 
mined before and after the experimental period. Fifteen 
variables from The Edwards Personal Preference Schedule 
and the Discrepancy score from the Index of Adjustment 
and Values provided the characteristics to be measured. 
These two instruments were administered to eighty-two 
subjects from Colorado State College, Greeley, Colorado. 

Forty-one of the subjects were students between the 
ages of eighteen and twenty-one years who were enrolled 
for twenty weeks in the experimental creative arts labora- 
tory. Forty-one additional subjects ranging in age from 
eighteen to twenty-five years were designated as the Con- 
trol Group. These subjects were equated with those in 
the Experimental Group on age, sex, scholastic aptitude, 
and personality. 


Results of the Study: 

Treatment of pre- and post-test raw scores on a total 
of sixteen variables by the statistical method of analysis 
of covariance revealed significant F-ratios for the vari- 
ables Achievement (4.74), Autonomy (9.56), and Abasement 
(9.88). The F-ratio used totest significance was 4.08 at the 
.05 level of confidence and with forty degrees of freedom. 

The variables found to be significant by analysis of 
covariance were then submitted to the t-test for mean 
differences from correlated observations with the follow- 
ing results: (1) the Experimental Group changed signifi- 
cantly toward less Abasement and the Control Group did 
not change significantly; (2) the Experimental Group did 
not change significantly on the variable Autonomy but the 
Control Group changed significantly in a negative direction 
resulting in a significant F score when analysis of covari- 
ance was applied; (3) neither group changed significantly 
on the variable Achievement but positive change for the 
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Experimental Group and negative change for the Control 
Group resulted in a net effect sufficient to show a signifi- 
cant F score by analysis of covariance. 

Adjustment was determined by a comparison of means 
on the variables Achievement, Autonomy, and Abasement 
for Experimental and Control Groups to means for these 
variables from a normative sample. The results were 
changes toward adjustment for the Experimental Group 
and away from adjustment for the Control Group. 

Treatment of data by statistical analyses resulted in 
the rejection of the first hypothesis postulated for the 
study: Through participation in creative expression as 
compared with non-participation an individual would realize 
less discrepancy between self-concept and the concept of 
ideal self. The second hypothesis was: Through partici- 
pation in creative expression some changes toward adjust- 
ment would occur in those personality characteristics 
associated with manifest needs. The hypothesis was sup- 
ported by three of fifteen variables but denied by the re- 
maining twelve variables. 


Conclusions: 

Participation in a program of creative expression such 
as was used in this study will be ineffective in bringing 
about significant change in the discrepancy between self- 
concept and the concept of ideal self. 

Under comparable experimental conditions a program 
of creative expression in the arts will result in significant 
change toward adjustment in the personality characteristics 
of achievement, autonomy, and abasement but no change 
will occur in other personality characteristics based on 
manifest needs. Microfilm $2.50; Xerox $5.80. 119 pages. 


PROPOSED STANDARDS FOR MEN’S INSTITUTES 
OF SPORTS EDUCATION IN EGYPT 
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Mohamed Mohamed Fadali, P.E.D. 
Indiana University, 1959 


Chairman: Dr. Karl W. Bookwalter 


The study was designed to establish standards which 
could be proposed for the men’s institutes of sports edu- 
cation in Egypt. These institutes are responsible for the 
professional preparation for teaching and leadership in 
sports education (physical education), health education, 
and recreation. The graduates of these institutes are 
employed by educational institutions as well as industrial 
agencies, and other organizations in Egypt and in other 
Arab speaking countries. The role they are playing is 
more and more being regarded of importance in the prog- 
ress of their country. This study was, therefore, under- 
taken to formulate those standards which would contribute 
to the improvement of the programs undertaken by the 
institutes concerned. Although it was delimited to the 
men’s institutes, yet a great many of the standards pre- 
sented could very well be applied to the women’s institutes 
in the same country. 

Procedures: A review of related literature was under- 
taken in the first phase of the study. Such literature was 
composed of: authoritative books, studies similar in nature, 








special reports, periodicals, and catalogues of professiona] 
training programs. This review of the literature was uti- 
lized in developing definitions of terms as well as in de- 
termining the existing practices in undergraduate pro- 
fessional preparation in health, physical education, and 
recreation, in the American institutions. 

A preliminary check list was constructed and sent to 
nine Egyptians, graduates of the institutes of education and 
those of physical education, who were studying in the United 
States at the time the study was undertaken. In addition, 
two critic judges, an American and a Canadian were ap- 
proached. As a result to their responses, the check list 
was modified and reduced to include 961 items, distributed 
over ten areas. Then, this list was submitted to a jury of 
nine American and twelve Egyptian experts, who met cer- 
tain criteria with regards to professional background and 
the awareness of the Egyptian situation. The jurors were 
asked to rate each item in the list, on a series ranging 
from zero to ten points. Their scores were recorded on 
specially designed forms. 

The statistical analysis of the data collected, first lead 
to the determination of the coefficient of reliability of the 
ratings made by each juror, as compared with the pooled 
ratings made by his group--American or Egyptian jurors. 
Jurors with higher coefficients of reliability, after the 
application of a correcting factor for overlapping, each in 
his field of specialization, were chosen to remain in a final 
jury of five Americans and five Egyptians. These ten final 
jury members were the ones to determine the acceptance 
or rejection of the standards. The standards which re- 
ceived 50 per cent or more of the total ratings of the final 
jury, were those accepted by the study. 

A comparison of the ratings made by the Americans 
and the Egyptians was computed through the use of Spear- 
man’s rank Correlation. Next, the correlation of the rat- 
ings of the final jury with an infinite number of jurors was 
calculated. 

Findings and Conclusions: Standards accepted out of 
the 961 included in the check list were 849 standards, 407 
were rated as essential (receiving above 50 and up to 75 
per cent), and 442 were rated as indispensable (receiving 
above 75 per cent). A correlation of .88 was found to exist 
between the American and Egyptian jurors, while the pre- 
dicted correlation of the final jury with an infinite number 
of jurors was found to be as high as .95. The areas as to 
their importance according to the ratings made by the final 
jury are as follows: (1) Facilities; (2) camping; (3) library 
and audio-visual aids; (4) general institutional practices; 
(5) personnel; (6) extra-curricular activities; (7) services; 
(8) field work experiences; (9) curriculum; (10) students. 

Microfilm $4.35; Xerox $14.60. 340 pages. 





A STUDY OF THE EMOTIONS OF 
HIGH SCHOOL FOOTBALL PLAYERS 
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Boston University School of Education, 1959 


Statement of the problem.--This study was an explora- 
tion of the emotional status of high school football players 
in relation to the stimulus of the football situation. The 
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study closely followed the fluctuating emotional status of 
the players with the aim of better understanding the tre- 
mendous response stemming from the competitive situa- 
tions. The galvanic skin resistor was used as the research 
instrument. 

Limitations. -- 


1. The study included the players of two high school 
football squads with 38 players on the Fairview 
squad and 28 players on the Dunbar squad. 





2. There were three coaches from each school who 
participated in the study. 


3. The galvanic skin resistance of each subject involved 
was checked daily before practice, and approximately 
thirty minutes before games. 


4. The scores taken each practice day were averaged 
weekly to obtain that week’s prepractice mean for 
the individual boy. 


5. A rating of game importance was set up by having 
each player list the scheduled games in the order of 
their importance. From these tabulations eachgame 
was then given a subjective numerical score for 
convenience in comparisons. The least important 
game was scored as 10; the second least important 
game was scored as 20; etc. Thus the most impor- 
tant game in the eight-game schedule had a numeri- 
cal value of 80. 


6. To get a normal GSR for each subject, five readings 
were taken three weeks after the last game. The 
median score of the five scores was used as his 
normal GSR. 


7. Twenty boys picked by the head coach as most likely 
to play more than the others were used as case stud- 
ies to determine any factors besides the football 
situation which might influence this study. Coaches, 
parents, faculty members, and the boys themselves 
were interviewed as to the boys’ home, school, so- 
cial, and team adjustments. 


8. A subjective but organized rating system was set 
up for coaches to score the playing performance of 
each boy involved in the case studies. 


Results. -- 


1. Analysis of the data indicated that the mean of the 
prepractice emotional status of a team showed rela- 
tionship to its pregame emotional state with corre- 
lation ranging between .67 and 99. 


2. The highest GSR was recorded by teams just previ- 
ous to the games they ranked most important. 
Results of games previous to the game of most im- 
portance did not alter the high activation point. 


3. The GSR responses of boys of lower grades were 
higher than those of the seniors. 


4. After the game of most importance in the season, 
there was a tendency for motivational levels to have 
less fluctuation. 


5. The GSR curve of the boys indicated close relation- 
ship to that of the coaches. Towards the season’s 
end, neither coach was able to keep his team’s moti- 
vational level from declining. 





6. Postgame GSR indicated that emotional levels were 
determined more by the player’s opinion of how 
they played than by the outcome of the game. This 
conclusion is derived from the high postgame re- 
cordings of the Dunbar squad when it lost by a single 
touchdown a game in which it was rated as a three- 
touchdown “underdog.” 


7. The case studies indicate boys having a low normal 
GSR performed more consistently from game to 
game. This should not infer they played a better 
game, but their performances did not fluctuate to 
the extent of the boys of higher normal GSR. 


8. Boys with problems outside of the football situation 
showed a wider range in their GSR responses. 


9. Significant differences were found between the nor- 
mal GSR and the prepractice emotional status in 
twelve of the fifteen games. 


10. Significant differences were found between the nor- 
mal GSR and the pregame GSR in fourteen of the 
fifteen games. 


11. Significant differences were found between the pre- 
practice GSR and the pregame GSR in eleven of the 
fifteen games. 

Microfilm $2.50; Xerox $6.80. 143 pages. 


AMERICAN OBJECTIVES OF PHYSICAL EDUCATION 
FROM 1900-1957 ASSESSED IN THE LIGHT 
OF CERTAIN HISTORICAL EVENTS 
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Ford Allen Hess, Ed.D. 
New York University, 1959 


The purpose of the study is to assess the objectives of 
American physical education from 1900 to 1957 in light of 
their relationship to events in American history for the 
same period. 

Procedures involved in this historical research include 
the collection of data from more than two-hundred primary 
sources. At least twenty different American histories 
provide the data from which the events in American history 
are described and validated. Indexes and encyclopedias 
along with carefully selected secondary sources provide 
additional data of both a primary and secondary nature. 
Both sources and data are criticized to determine authen- 
ticity, credibility, and relevance. 

Five specific assessment proposals are presented in 
this study. These are value judgments of the adequacy of 
the objectives to meet the demands of the times, which are 
disclosed in this study, in directing the practices of Ameri- 
can physical education throughout the fifty-seven year 
period from 1900 to 1957. These five specific assessment 
proposals are: 


(1) The demands of the times (1920-1928) were re- 
flected in the advances in preventive medicine. 
These demands placed emphasis upon the singular 
importance of health as a contributor to human con- 
servation. In this period physical education con- 
tributed to these demands through its health and 
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physical objectives. However, because of a trend 
during this period away from the health and physical 
objectives and toward an emphasis on the educa- 
tional and social objectives, physical education con- 
tributed only in a limited way to the unprecedented 
records in human conservation. 


(2) The demands of the times (1929-1938) were re- 
flected in the changing demographic conditions, 
advances in technology, and the Depression. These 
demands placed an emphasis upon the unique role of 
large muscle activity as a positive health factor in 
compensating for the negative health aspects asso- 
ciated with America’s population shift from farm to 
city, and America’s advances in technology. In this 
period physical education contributed to these de- 
mands through its health and physical objectives. 
However, because of the trend toward expanding the 
prevailing emphasis upon the educational and social 
objectives, physical education was limited during 
this period in compensating for the negative health 
factors associated with the demands of the times. 


(3) The demands of the times (1929-1938) were re- 
flected in certain developments abroad. These de- 
mands placed an emphasis upon health as a factor in 
national security. The health and physical objec- 
tives contributed to these demands during this period. 
However, because of the trend toward expanding 
emphasis upon the prevailing educational and social 
objectives, physical education was limited in con- 
tributing to America’s over all security through its 
(physical education’s) most tangible offering, viz., 
health through large muscle activity. 


(4) The health and physical objectives, in directing 
the practices of American physical education during 


the greater part of the 1939-1945 period, emphasized 


the singular objective described as physical fitness. 
This emphasis on physical fitness enabled physical 


education to make a unique contribution to America’s 


civilian and military efforts which, following Amer- 
ica’s entry into the war late in 1941, were directed 
toward one purpose, viz., winning the war. 


(5) The educational and social objectives attained 
their status as the dominant purposes of physical 
education on the basis of their alleged contributions 
to the general objectives of education. The health 


and physical objectives attained their dominant status 


on the basis of their alleged contributions to health. 
Significant events in American history shaped the 
health and physical objectives. The educational and 
social objectives were shaped in two ways: (1) by 
the prevailing educational philosophy, and (2) by the 
events in American history. Of these there is some 
evidence that educational philosophy was the domi- 
nant force. 


The findings of this study do not disclose anything about 
the objectives of physical education per se that previous 
investigations in the area of objectives have not already 
revealed. However, in regard to the forces that shaped 
these objectives, the findings show that the demands of the 
times as reflected in the most significant events in Ameri- 
can history played a direct role in shaping the health and 
physical objectives of physical education. The health and 





physical objectives are therefore assessed as having ade- 
quately met the demands of the times in directing the prac- 


tices of American physical education. 
Microfilm $6.00; Xerox $21.20. 469 pages, 


THE PART METHOD VERSUS THE WHOLE METHOD 
IN TEACHING BASKETBALL FREE THROW SHOOTING 
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Marinus John Kregel, P.E.D. 
Indiana University, 1959 


Chairman: Dr. Karl W. Bookwalter 


Problem 

The purpose of this study was to compare the part 
method and the whole method of teaching the underhand 
free throw shot and to determine the significance of the 
difference between the means of the initial free throw 
shooting test and the final free throw shooting test in each 
of the two groups, and between the means of the final free 
throw shooting best for the part group and for the whole 


group. 


Procedures 

In the fall of 1955 forty boys taken from the required 
physical education classes at Central College, Pella, Iowa, 
and who had no previous high school varsity experience 
or coaching in basketball or free throw shooting were 
invited to participate in the experiment. 

The forty subjects were equated into two comparable 
groups. The results of the Lehsten Basketball Ability 
Test and the initial free throw shooting test of 100 shots 
were the bases for the equating of the two groups. 

Group I, the experimental group, taught by the part 
method of instruction had a scale score mean of 335.75 
and a standard deviation of 33.19. Group II, the control 
group, taught by the whole method of instruction had a 
scale score mean of 336.25 and a standard deviation of 
32.23. The part method of instruction was divided into 
three parts: the stance and hand position on the ball, the 
dip, and the straightening, release, and follow-through. 
The whole method of instruction differed from the part 
method of instruction only in the integrity of its concen- 
tration. 

The entire teaching and testing time for each group 
covered a period of nine weeks. The two groups were 
given instruction for ten class periods of 30 minutes of 
length. Instruction time and all other variables were kept 
constant for both the part method group and the whole 
method group. They met at the same hour of the day. The 
method of instruction assigned to the two groups was ran- 
domly selected. 

The results of the experiment indicate that there is 
no significant difference in effectiveness between the part 
and whole methods of instructing free throw shooting as 
used in this study. The part group had a raw score of 
47.35 and a standard deviation of 11.17 and the whole group 
had a mean of 47.20 and a standard deviation of 9.66 for 
the final free throw shooting test of 100 shots. The ob- 
tained t of .045 was considerably less than that required 
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for significance at the one per cent level of confidence. 
The hypothesis that the two groups are samples from the 
same population in free throw shooting ability is tenable. 
The part and whole groups showed a significant gain in 
free throw shooting ability between the initial and final free 
throw shooting tests. The difference of 9.6 for the part 
group and 9.4 for the whole group between the means of the 
initial and final free throw shooting tests is a significant 
difference. 


Conclusions 

1. No statistically significant difference existed between 
the means of the part group and the whole group. 

2. There was no evidence to indicate that free throw 
shooting could be taught more effectively by the part method 
than by the whole method. 

3. There was a statistically significant improvement 
between the initial and final free throw shooting test for 
both the whole and part groups. 

Microfilm $2.50; Xerox $6.00. 121 pages. 





A SCORE CARD FOR EVALUATING CANADIAN 
HIGH SCHOOL HEALTH AND 
PHYSICAL EDUCATION PROGRAMS 
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Howard R. Nixon, P.E.D, 
Indiana University, 1959 


Chairman: K. W. Bookwalter 


Purpose: The purpose of this study was to construct 
a valid and objective score card for evaluating Canadian 
high school health and physical education programs. A 
review of related literature indicated the absence of, and 
need for, such an instrument. The value of such score 
cards had been shown in many American projects. The 
purpose of the score card was to be twofold: first, to lend 
itself to self-evaluation of one school; secondly, to provide 
a basis for comparison of program qualities from one 
school to another. 

Procedures: A list of 130 items under 13 areas was 
submitted to a selected group of Canadian authorities. This 
jury rated each item and area in terms of acceptability, 
revised the standards of a major portion of items, added 
new concepts to several areas, proportionally weighted 
each area and item in terms of its relative value, and fi- 
nally subdivided each item into observable components to 
facilitate a scoring procedure. The score card was applied 
to 34 selected Saskatchewan high schools by a three-man 
survey team. Two of the surveyors were trained in the 
use of the score card and the other individual was non- 
trained. 

Find 





: The Canadian jury added seven new items 


to the score card and deleted two items, establishing a 
total of 135 items. The areas accepted to represent all 
phases of a program were: physical education instruc- 
tional program, intramural program, athletic program, 
health instruction, health services, health service areas, 
indoor acitivity and administrative areas, outdoor activity 
areas, equipment and materials, instructional staff, and 








policies and procedures. In rating and weighting the score 
card the jury were found to be highly reliable. 

The total score card when used by trained and untrained 
personnel produced Pearson product-moment coefficients 
of correlation of .997 and .995 respectively. All areas of 
the score card were found to be highly objective for trained 
surveyors, while only one area was found to be slightly less 
than highly objective for untrained surveyors. 

A rank order correlation of .92 between paired halves 
of the score card indicated fair degree of internal reli- 
ability within the score card. 

Pertinent Conclusions: The score card is in accord 
with professional literature and is compatible with the 
opinion of Canadian authorities, consequently it is cur- 
ricularly valid. The score card lends itself to highly ob- 
jective ratings by either trained or untrained surveyors. 
When applied by a trained surveyor, the items in the in- 
strument are consistent in measuring a total program. 
Objectivity and possible insights are increased if the sur- 
veyor spends time in training himself in the interpretation 
of the score card items. The score card can quickly and 
easily determine strengths and weaknesses of programs 
as compared to the instrument standards. Sufficient in- 
formation is contained within the score card upon which 
program and facility improvements can be inaugurated. 

Microfilm $3.90; Xerox $13.20. 303 pages. 





A STUDY OF THE SIGNIFICANCE OF VARYING 
LENGTHS OF PRACTICE PERIODS 
ON THE GROWTH OF A MOTOR SKILL 
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Joseph B. Oxendine, Ed.D. 
Boston University School of Education, 1959 


Statement of the Problem — This study was an explora- 
tion of the effect of time and practice on the learning of a 
motor skill. Variations in the length of practice periods 
were made to determine the advantages of relatively short 
and long practices. , 

Procedure — In this study three groups of junior high 
school boys practiced the skill of mirror tracing. Each 
group practiced on a different schedule. The apparatus 
used was the stabilimeter.* One group, including 47 sub- 
jects, practiced two circuits on each practice day. (a cir- 
cuit is completed when the subject traces around the star 
once.) A second group, including 44 subjects, practiced 
five circuits on each practice day. The third group, of 44 
subjects, practiced eight circuits on each practice day. 
All groups practiced two days per week for five weeks. 
One group, therefore, completed 20 circuits during the 
10 practice periods. The second group completed 50 cir- 
cuits and the third group completed 80 circuits during all 
practices. Performances of the three groups were com- 
pared by statistical analysis at all phases of the experi- 
ment to determine the effectiveness of each of the practice 
schedules. Systematic rest periods were inserted during 
the practice period to insure that fatigue would not affect 
the performance score. 

The groups were equated on the basis of performance 
scores made during the week prior to the beginning of 
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regular practices. Each group was given a retention check 
19 days after the final practice. 

Each subject’s intelligence quotient was correlated with 
his performance throughout the experiment. This was done 
in an effort to determine the relationship of one’s general 
intelligence to the learning of this motor skill. 


Findings 


1. During practice periods one and two, significant 
differences took place among the growth patterns 
of the three groups. The eight-circuit group im- 
proved more rapidly and attained a higher level of 
performance than did either of the other groups 
during this period. The five-circuit group per- 
formed better than did the two-circuit group. 


. From practice three through practice ten, the 
three groups improved numerically at approxi- 
mately the same rate. There was no significant 
difference in the angle of the learning curves. 
The groups, however, remained at significantly 
different performance levels during this period. 


. At the retention check, all groups performed sig- 
nificantly better than they did at the last regular 
practice. There was no significant difference 
among the groups in the degree of improvement 
shown. 


. All groups improved consistantly from practice 
to practice throughout the experiment. None of 
the groups reached a plateau. 


. Generally all groups improved from circuit to 
circuit during the practice day. The high level of 
skill attained by the eight-circuit group during 
the late stages of the practice period, however, 
was not retained at the next practice. After the 
early stages of the learning process, this group 
spent the first half of each practice period regain- 
ing the efficiency which had been exhibited during 
the late stages of the previous. practice. 


. There was a statistically significant positive cor- 
relation between intelligence quotients and per- 
formance of the subjects. The coefficient of cor- 
relation was low throughout the experiment. 


. The groups were equated on the basis of the best 
circuit score made onthe equating day. It was later 
determined that they were also equal in mean equat- 
ing day score, median equating score, intelligence 
quotient, grade level, and age of the subjects. 


Conclusions 


1. For maximum learning in the mirror tracing 
skill, relatively long practice periods are de- 
sirable during the early stages of the learning 
process. The number of repetitions during each 
practice period, however, should grow progres- 
sively smaller. 


. As a predictive index of future performance in 
the mirror tracing skill, performance scores 
are superior to general intelligence scores. 
Microfilm $2.50; Xerox $8.20. 176 pages. 





1, A George S. Snoddy adaptation of the traditional 
mirror tracing apparatus. 


THE EFFECTS OF ATHLETIC COMPETITION 
ON THE GROWTH AND DEVELOPMENT OF BOYS 
IN SELECTED JUNIOR HIGH SCHOOLS 
AS ASSESSED BY THE GRID 


(L. C. Card No. Mic 59-4869) 


Gilbert R. Shuck, P.E.D. 
Indiana University, 1959 


Chairman: Dr. Karl W. Bookwalter 


Problem: To determine the following factors: (1) the sig- 


nificance of differences, if any, between the original and 


final scores for developmental levels and developmental 
ratios among the athletes and non-athletes; (2) percentage 
differences between the original and final Grid distributions 
among the athletes and non-athletes; (3) the significance of 
differences, if any, between two proportions of final growth 
successes in the various Grid distributions among the ath- 
letes and non-athletes; (4) the degree of relationship be- 
tween athletic participation and growth success when there 
is a real difference shown between the proportions of growth 
successes; (5) the mean differences between the final 
growth successes ana failures of (a) athletes in selected 
interschool sports for the years of participation, the total 
games played, and the length of season and (b) athletes 

and non-athletes in selected intramural sports for the 
years of participation and the total games played. 


Procedure: There were four samples of the population for 


grades 7, 8, and 9. 366 boys with completed records were 


used for this age group. The ninth grade -boys were com- 
pared for one school year or six months growth period, 
1952-53, (55 athletes and 93 non-athletes). The seventh 
and eighth grade boys were compared for two school years 
or 19 months growth period, 1952-54, (86 athletes and 132 
non-athletes). All available athletes and non-athletes from 
four different schools were used. The Wetzel Grid was 
used to evaluate growth and development in terms of phy- 
siques, developmental levels, and auxodromes. 


Conclusions: As a result of the findings, the following con- 








clusions are made: 


1. Athletes appear to have no retardation in growth and 
development in the larger body sizes and faster 
speeds of growth. Athletes are probably selected 
because of their larger body sizes and faster speeds 
of growth. 


. The highest percentages of growth successes among 
the athletes in grades 7, 8, and 9 are likely to be in 
developmental level interval 150-up, auxodromes 3-up, 
and physiques B,-up. 


. Ninth grade athletes in one interschool sport are supe- 
rior in quality of growth to athletes in multiple sports. 
The reverse is true for the seventh and eighth grade 
athletes. 


. The years of participation, the total games played, 
and the length of season in interschool sports seem to 
have no retarding effect on the growth and development 
of these athletes except for the seventh and eighth 
grade athletes in interschool basketball. 12 basketball 
games per season are recommended for this age 


group of boys. 
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5. The years of participation and the total games played 
in intramural sports appear to have no retarding effect 
on the quality of growth among the athletes in grades 
7, 8, and 9. 


6, Athletes and non-athletes are superior to Wetzel’s pre- 
diction of 70 per cent growth successes except in the 
smaller body sizes, slower speeds of growth, and the 
least desirable physiques. 


7. Athletes in interschool basketball have the highest per- 
centage of growth successes. Track athletes are second 
best in quality of growth. The quality of growth for 
athletes in football and baseball is similar. Athletes 
in all selected sports are superior to Wetzel’s predic- 
tion of growth successes. 

Microfilm $5.45; Xerox $19.20. 428 pages. 


UDT CANDIDATE ATTRITION, U.S. NAVY: 
THE INFLUENCE OF EXERCISE AND DIET 
SUPPLEMENT (WHEAT GERM OIL) ON 
FITNESS CHANGES DURING TRAINING. 


(L. C. Card No. Mic 60-248) 


James Wood Tuma, Ph.D. 
University of Illinois, 1959 


The purpose was multiple: (1) To develop a success- 
prediction equation for Underwater Demolition Team can- 
didate selection in terms of certain physiological/psycho- 
logical variables; (2) To assess the value of Wheat Germ 
Oil and Wheat Germ Oil Crystals as ergogenic aids to 
groups under pressure of extreme physical conditioning; 
(3) To compare UDT fitness gains made during a 14-week 
training period with those made in college physical edu- 
cation programs. 

The investigation was longitudinal in design. Forty- 
eight beginning UDT Navy candidates were given 63 physi- 
cal tests representing areas of strength, physique, muscu- 
lar endurance, and cardiovascular fitness. Personality 
assessment of UDT personnel was determined with the 
Cattell 16 P.F. Profile. A correlation matrix from initial 
scores made by the 48 subjects on these 70 dependent 
variables was computed against an independent variable 
of “pass-fail.” Various combinations determined betas 
selected for establishing a raw score success-prediction 
regression equation. The 48 candidates were divided at 
commencement of training into three matched groups, A 
(Wheat Germ Oil Crystals), B (Cottonseed Oil, Control), 
C (Wheat Germ Oil), by a composite muscular endurance 
and cardiovascular test battery. Each group was fed daily 
60 minims of its assigned diet supplement throughout the 











14 week course (double blind experiment). Fitness changes, 
T, - T,, were determined on individual survivors, within 
each matched group, and between matched groups. 

(1) Choice of a multiple correlation of R = 0.6070, rep- 
resenting test items of the Navy Physical Fitness Test was 
selected over 16 other multiple combinations (R=0.2827 to 
R=0.6825) because of adaptability to shipboard testing, ease 
of administration, and high reliability. The regression 
equation derived for use with raw score data is: 


¥ patteniiie peas” .0124(Squat Jumps) - .0061(Push Ups) + 
.0033(Sit Ups) + .0051(Squat Thrusts) + 
.0565(Pull Ups) - 0.6805. 


Based on results of the sample tested, provided presently 
existing entrance requirements are met, raw scores of 69 
Squat Jumps, 48 Push Ups, 36 Sit Ups, 33 Squat Thrusts 

(1' minute), and 10 Pull Ups estimate a 73.44% chance of 
completing training. As determined from the Cattell Pro- 
file, personality traits of the majority of the active UDT 
population showed definite aggressiveness, enthusiasm, 
shyness, bohemianism, and unsureness; none of these fac- 
tors were sufficiently weighted to be included as success- 
predictors. (2) Gains within groups, averaged from 15 tests 
representatively divided between the four areas of fitness 
considered, revealed a mean gain of 16.36 Standard Scores 
for the Wheat Germ Oil Crystal Group; 13.12 S.S. for the 
Wheat Germ Oil Group; and 7.98 S.S. for the placebo (Con- 
trol) Group. The greater gains made by diet supplemented 
groups parallel those cited in the literature reviewed. 
While a between-group non-parametric determination gave 
no statistical evidence that the lesser attrition of students 
in Group A (5 remained of 16) and Group C (6 remained 

of 16) over that of Group B (2 remained of 16) can be wholly 
attributed to Wheat Germ Oil supplementation, it still re- 
mains unexplained that appreciably larger attrition oc- 
curred in the placebo (Control) Group. (3) Withstanding 
diet supplementation, time allotted, and objectives desired 
in UDT and college programs, fitness improvements were 
overwhelmingly in favor of UDT graduates, especially in 
areas of cardiovascular and muscular endurance gains. 

All findings except one are sustained as conclusions. 
Inadequate sampling representation of surviving UDT stu- 
dents precludes a diet supplement conclusions for between- 
group comparisons. 

As a selective measure to decrease attrition of UDT 
candidates, it is recommended that the weighted regression 
equation evolved be considered for adoption by the United 
States Navy. Greater fitness gains made by individuals 
and within groups fed Wheat Germ supplements definitely 
indicate further investigation in this direction using larger 
samplings which are not subject to such heavy attrition. 
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EDUCATION, PSYCHOLOGY 


THE USE OF DISCRIMINANT ANALYSIS IN 
THE PREDICTION OF PERFORMANCE OF 
JUNIOR COLLEGE STUDENTS IN 
A PROGRAM OF GENERAL EDUCATION AT 
BOSTON UNIVERSITY JUNIOR COLLEGE 


(L. C. Card No. Mic 59-6405) 


Vincent Frank Calia, Ed.D. 
Boston University School of Education, 1959 


Statement of the Problem. -- This study was designed to 
evaluate the effectiveness of the multiple discriminant 
function technique in the prediction of student membership 
in one of three academic groups: failures, terminals and 
transfers. In addition, it was hoped that the factors re- 
sponsible for scholastic success and failure would be 
identified. 





Research Procedure. -- The entering class of 1957 Boston 
University Junior College freshman provided the data for 
the analysis. The simultaneous analysis of the 33 vari- 
ables used in the study was found to be prohibitively ex- 
pensive, and as a consequence, the variables were divided 
into four smaller batteries of predictors. The first bat- 
tery was comprised of the eight Differential Aptitude Tests; 
the second, the ten Kuder Preference Record scores; the 
third, six non-intellectual variables: the Survey of Study 
Habits and Attitude score, the two Jervis Self-Description 
Inventory scores, pre-vocational goal status, frequency of 
teacher and counselor contact scores; the fourth, a pre- 
admission and achievement battery of nine variables: 

high school achievement and activity participation indices, 
Cooperative English Tests (C2T) - Vocabulary, Speed and 
Level, Otis Gamma, Form AM, Scholastic Aptitude Test - 
Verbal and Math, and first semester grade point index. 
The scores of an exclusively male population were used in 
the first three batteries while the fourth battery employed 
the scores of both sexes. 


























The criteria for group membership were based on end-of- 
year decisions and were defined as follows: 


(1) Failures - dismissals and academic withdrawals 


(2) Terminals - students eligible to return for their 
sophomore year only 


(3) Transfers - students who qualify for direct trans- 
fer to or an elective at a degree-granting college 
in the University. 


The IBM 650 electronic computer was employed in the 
analysis of the data. The availability of IBM canned pro- 
grams in the University’s Statistical research library 
served to simplify the computational routine considerably. 


The discriminant analysis data obtained from the original 
population sample was then used to predict the group 
membership of a cross-validation sample comprised of 
students from the preceding year’s class. Comparison of 
predicted group assignments with actual end-of-year 
status was made and the number of hits and misses tallied. 


Results. -- The predictive effectiveness of the four bat- 
teries varied considerably. The battery of non-intellectual 





variables was found to be the least effective, with the per- 
centage of hits varying from 24 to 57 for groups 1 and 2 
respectively. The aptitude battery did not afford predic- 
tions superior to those made by the interest battery, as 
indicated by similar hitting percentages in the order of 
40%. The comparatively high degree of accuracy attained 
by the fourth battery, 64-74% hits, was attributed almost 
entirely to a single variable, first semester grade point 
index. Rao’s statistical test of significance indicated that 
only the first of two possible functions or factors accounted 
entirely for the group discrimination in every case. The 
four factors identified as contributing significantly to the 
discrimination between groups were: a verbal reasoning 
vs. verbal mechanics aptitude factor, an applied vs. 
creative interest factor, a motivational factor, and an 
achievement factor. 


Conclusions. -- The student who had verbal reasoning 
aptitude and creative interests (literary and scientific) 
frequently sought help from his teachers, and gave promise 
of achievement during the first semester, was most likely 
to attain transfer status by the end of his freshman year. 
Contrari-wise, the student who had poor verbal reasoning 
aptitude despite the possession of verbal mechanical 
skills and who had applied or practical interests (mechani- 
cal, social-service, clerical), frequently sought assistance 
from his counselors and rarely from his instructors, and 
achieved poorly during the first semester, was most likely 
to withdraw or be dismissed for academic reasons. 





With the exception of the achievement factor, the tenuous 
predictions imposed severe limitations on the reconstruc- 
tion of admissions and guidance policies. 
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A COMPARATIVE STUDY OF MEASURED 
PERSONALITY NEEDS AND SELF-PERCEIVED 
PROBLEMS OF NINTH AND TENTH GRADE 
STUDENTS: HALF OF THE GROUP POSSESSING 
CHARACTERISTICS ASSOCIATED WITH EARLY 
SCHOOL LEAVING AND THE OTHER HALF 
NOT POSSESSING SUCH CHARACTERISTICS. 
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Syracuse University, 1959 


Supervisor: W. J. Dipboye 


Purpose and Method 





The central purpose of this study was to ascertain 
whether potential high school graduates differed from 
potential high school drop-outs in reference to measured 
personality needs and self-perceived problems on the 
theory that certain personality variables might be of 
central importance to a student’s non-graduation from 
high school. 

A group of 52 ninth and tenth grade students defined 
as potential high school drop-outs were, therefore, com- 
pared in terms of such needs and problems to a matched 
group of 52 students defined as potential graduates. The 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 

















EDUCATION 


3191 








potential drop-outs were selected as having three or four 
of the following characteristics: grades averaging below 
“Cc” in the preceding academic year, non-participation in 
school activities, at least one year’s retardation in grade 
placement, and 20 or more days of absence in the preced- 
ing school year. The potential graduates had two or fewer 
such characteristics. Only those students with an IQ of 

90 or higher were included in this study on the supposition 
that personality characteristics would be more crucial to 

a student’s non-graduation if he were of normal intelli- 
gence. The groups were matched on the basis of IQ, sex, 
grade placement, and school attended. There were 39 

boys and 13 girls in the study, representing all the stu- 
dents who fit the study criteria and who were in the ninth 

or tenth grades in one of three high schools of a rural- 
urban central New York State county. 

Self-perceived problems were measured by the Science 
Research Associates Youth Inventory (a group-administered 
problems check-list) and personality needs were measured 
by the Activities Index (a group-administered, forced choice 
test of liked or disliked activities that theoretically reflect 
underlying personality needs). Mean scores of the two 
groups, the sub-groups thereof, were analyzed statistically 
by the t-test and appropriate variations of such test. Cor- 
relation of the predictors, isolated by t-tests, with the 
criterion (being a potential high school drop-out) was com- 
puted by tetrachoric correlation. 


Findings 

Potential drop-outs, as a group, had significantly higher 
self-perceived problems scores than did the potential grad- 
uates in five of the eight areas measured by the Youth In- 
ventory: after-school plans, boy-girl relationships, home 
and family, health, and “things in general.” They had sig- 
nificantly lower needs scores for achievement, order, 
pragmatism, understanding, and for the “cluster” of needs 
termed “cautious-controlled behavior.” 

The boy potential drop-outs had significantly higher 
measurements than the boy potential graduates in refer- 
ence to the problem areas of health, concerns about the 
self, and “things in general” and in reference to the need 
for rejection. They had significantly lower scores for the 
needs for achievement affiliation, order, pragmatism and 
for the “clusters” of needs associated with cautious- 
controlled and responsive-self-sufficient behavior. No 
significant differences were found between the girl groups 
in regard to problems or to needs. 

Problems and needs scores of the following sub-groups 
were analyzed: those deemed “most likely” to graduate 
(no characteristics associated with early school leaving, 
as defined in this study) and “most likely” to drop out (four 
characteristics associated with early school leaving); girl 
potential graduates—boy potential graduates; girl potential 
drop-outs, boy potential drop-outs; academic “successes,” 
academic “failures;” “most likely” to drop out, “less 
likely” to drop out; actual drop-outs, potential drop-outs- 
adjudicated delinquents. Significant differences were found 
in reference to needs and/or problems for all of the above 
groups except for the potential drop-outs compared to the 
actual drop-outs. 

_ The measured needs and problems that were found to 
Significantly differentiate the total study group of potential 
drop-outs from the total study group of potential graduates 
were analyzed by tetrachoric correlation. A correlation of 








.91 between the predictors and the criterion (of being a 
potential drop-out) was obtained. There were generally 
low intercorrelations between personality needs and self- 
perceived problems. 

On the basis of the above findings, the fundamental 
hypothesis of no significant difference between potential 
drop-outs and potential graduates in reference to meas- 
ured personality needs and self-perceived problems was 
rejected for the sample used in this study. It was con- 
cluded that, for the group analyzed, certain personality 
variables were strongly associated with a student’s having 
characteristics associated with early school leaving, as 
here defined. 
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AN EVALUATION OF THE 
RAPID LEARNER PROGRAM IN 
THE LINCOLN, NEBRASKA PUBLIC SCHOOLS. 
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Advisers: 


Purpose of the Study 


The purpose of the study was to evaluate certain as- 
pects of the Rapid Learner Program, a special, language 
arts enrichment program for selected fourth, fifth, and 
sixth graders in thirteen Lincoln, Nebraska elementary 
schools. The aspects studied were current academic out- 
comes, leadership development, and the opinions of fourth, 
fifth, and sixth grade regular classroom teachers, rapid 
learner teachers, and principals in the program schools. 


Method of Procedure 


Academic outcomes were studied by two methods. 
First, total scores for the reading, language, work-study 
skills, and arithmetic sub-tests of the Iowa Tests of Basic 
Skills were obtained for 65 pairs of fourth graders, 62 





pairs of fifth graders, and 52 pairs of sixth graders who 


comprised experimental and control groups at each grade 
level. The experimental groups were comprised of pro- 
gram participants, and the control groups were comprised 
of children of similar mental ability and reading achieve- 
ment who were not program participants when intelligence, 
previous reading achievement, and socio-economic status 
are controlled. 

Whereas fourth grade program participants and many 
non-participants exhibit a relationship between reading 
achievement and mental ability equal to or poorer than the 
relationship that existed before any fourth graders partici- 
pated in the program, only fourth grade non-participants 
in the IQ interval 90 to 109 demonstrate a significantly 
more favorable relationship currently. All fifth grade 
program participants and non-participants demonstrate a 
significantly more favorable relationship than existed be- 
fore any fifth graders participated in the program except 
the fifth grade non-participants with obtained IQ’s below 109. 
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Experimental rapid learners fail to exhibit more highly 
developed leadership characteristics at the end of the first 
year of program participation than were shown near the 
beginning of the first year of participation. Control rapid 
learners also fail to show more highly developed leader- 
ship characteristics over a similar length of time. Dif- 
ferences between gains or losses obtained for experimental 
and control rapid learners are not significant. 

Responses to the special questionnaire are generally 
favorable to the program. A majority of those responding 
favor expansion of the program into areas of the curricu- 
lum not now included. The accuracy and reliability of the 
participants. Scores on Test No. 1, understanding of 
basic social concepts, of the Iowa Tests of Educational 
Development were obtained for fifth and sixth graders. 

The obtained scores on all the tests for experimental 
groups were compared separately with scores obtained 

for all control groups using analysis of covariance. Intel- 
ligence, previous reading achievement, and socio-economic 
status were controlled. 

The second method was a comparison of the current 
proximity of reading achievement to mental ability of 778 
fourth graders and 761 fifth graders to that proximity 
which existed at a time before which any of the children 
studied participated in the program. Program participants 
and non-participants were assigned to seven intelligence 
quotient intervals. 

Leadership development was studied using a leadership 
rating scale specially constructed for this phase of the 
study. Experimental and control groups of rapid learners 
and normal children were rated on two occasions by regu- 
lar classroom teachers. Gains or losses between the two 
ratings were tested and differences between groups were 
compared. 

The responses of 116 regular classroom teachers, 13 
rapid learner teachers, and 16 principals to a special 
questionnaire were tabulated and summarized. 








Conclusions 


Generally, program participants demonstrate achieve- 
ment as measured by the instruments used in the study that 
is significantly superior to that exhibited by non-program 
identification program is questioned by many of the school 
staff. A large number question the public acceptance of 
the program. 
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THE EXTENT TO WHICH GROUP COUNSELING 
INFLUENCES THE ACADEMIC ACHIEVEMENT, 
ACADEMIC POTENTIAL, AND PERSONAL 
ADJUSTMENT OF PREDICTED LOW-ACHIEVING 
FIRST SEMESTER COLLEGE FRESHMEN. 


(L. C. Card No. Mic 60-169) 


Harold Lee DeWeese, Ed.D. 
University of Dlinois, 1959 


The basic assuption underlying this study was that in 
any group of entering freshmen, there will be some who 
do poorer academically than they should, who can be helped 
early through counseling. The counseling selected for this 
study was group counseling. 





The uniqueness of this study resided in the application 
of group counseling to entering college freshmen. This 
was seen as particularly appropriate because of the 
national concern about fuller utilization of existing man- 
power, and waste of existing talents and abilities of our 
young. 

This study focused on those students who were pre- 
dicted to be low-achievers. It was assumed that if group 
counseling could be helpful to these students, it was con- 
ceivable that it might be helpful to students of other 
ability levels. 

The attrition rate of college freshman has been known 
for many years to be the highest among college students. 
Many who drop-out or fail do so because the problems of 
adjusting to college interfere with adequate application of 
their skills and abilities to their academic work. 

Group counseling is in its infancy. So much is unknown 
about it. It is still controversial. Yet, increasingly, more 
persons are conducting research involving group proce- 
dures. Such is this study. 

Sixty students were selected for a pilot study. Fifty- 
one students participated in a similar study one year later. 
The selection criterion, previously established as being 
the best available in this college for predicting low- 
achievement, was a score on Part III of the Ohio State 
Psychological Examination sufficiently low to place the 
student below the 34th percentile rank. Three groups 
were formed in each of these studies. One group experi- 
enced group counseling for their first semester. Asecond 
was given remedial reading instruction. A third served 
as a control group. 

Group counseling consisted of weekly meetings, one 
hour in length, for 10 weeks. The subjects met in a room 
in the student center during their normal college day. 

The remedial program consisted of semi-weekly meetings, 
45 minutes in length, for 14 weeks. All subjects had taken, 
the OSPE, the short group form of the Minnesota Multi- 
phasic Personality Inventory and the Cooperative English 
Examination, C-2, Reading Comprehension (Higher Level) 
Test, before experimentation. An alternate form of this 
test was administered at the end of the semester. The 
OSPE and MMPI were administered to the subjects of the 
second study, at the end of the semester. In the pilot 
study, an alternate form of the OSPE was used in post- 
testing. The MMPI was not used in the pilot study. 

Group counseling, focusing on permissive, free dis- 
cussion of topics emanating from the subjects own wishes 
and needs, was adhered to. 

The results of this study were inconclusive. The 
counseled group escaped academic casualty or near- 
casualty more often than either of the other groups. The 
difference between the counseled and control groups was 
significant whereas that between the counseled and 
remedially instructed was not. The grade point averages 
of the counseled students were superior to those of the 
other groups, but the differences were not significant. 
The remedially instructed students improved their aca- 
demic potential, as measured by the OSPE, more than did 
the other two groups. This improvement was significant 
when compared to the control subjects but not when com- 
pared with the counseled. None of the groups experienced 
significant improvements in personal adjustment, as 
measured by the mal-adjustment scale of the MMPI. 

The main conclusion of this study was that group 
counseling seemed to provide more help for the pre- 
dicted low-achieving college freshmen in their academic 
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achievement than did the remedial program or the gen- 
eral college program. 
Microfilm $2.50; Xerox $6.60. 138 pages. 


THE EFFECT OF KNOWN HETEROGENEITY 
ON COEFFICIENTS OF INTERNAL CONSISTENCY 


(L. C. Card No. Mic 59-5635) 


Ernest Clifford Easter, Ph.D. 
University of Missouri, 1959 


Supervisor: Dr. Robert Callis 


An examination of the literature in the area of test 
evaluation reveals general agreement that heterogeneity 
of item content tends to lower somewhat the value of an 
obtained coefficient of internal consistency of the Kuder- 
Richardson or split half type. This study was designed as 
an empirical investigation of the extent to which hetero- 
geneity of content may be present in a test before it is re- 
flected by a lowering of the value of the coefficient of in- 
ternal consistency to an extent that is statistically signifi- 
cant. 

Three unspeeded tests were selected which met the 
criteria of independence, single content measured, equal 
length and dichotomous scoring. These 60 item tests 
designated Tests A, T and S were administered to 100 fe- 
male students enrolled in undergraduate courses in Psy- 
chology and Education. After scoring, Tests A, T andS& 
were used as item pools for construction of four hetero- 
geneous tests of the same length as the parent single factor 
tests. Test AT was constructed from 30 representative 
items from Test A plus 30 representative items from 
Test T. Tests TS, AS and ATS were similarly constructed 
from equal numbers of items from the parent single factor 
tests as indicated by the coded designations. Intercorre- 
lations between the tests verified that Tests A, T andS 
were independent of each other with near zero intercorre- 
lations. The lack of correlation among the single factor 
tests assured that by construction the content of the four 
multiple factor tests was heterogeneous. 

Two hypotheses were proposed relative to the effect of 
heterogeneity on internal consistency reliability coeffi- 
cients. The first was that there is no difference between 
the reliability coefficient representing the weighted aver- 
age of the reliability coefficients of two, independent single 
factor tests of equal length and the reliability coefficient 
of a test of the same length composed of items from each 
of the two single factor tests in equal numbers. The 
second hypothesis was identical except that it concerned 
three tests and three factors instead of two. 

Reliability coefficients for each of the seven tests were 
obtained by use of five different formulas. These were: 
(1) Kuder-Richardson formulas 14, 20 and 21; Hoyt’s 
analysis of variance procedure and the Spearman-Brown 
Split half method. All of the rs were transformed to Zs. 
The hypotheses were tested by testing the significance of 
the difference between the weighted average of the Zs of 
the single factor parent tests and the Zs of the multi- 
factor tests. Ten of the fifteen tests of the first hypothe- 
sis permitted its rejection at the .05 level or better. Five 
of the tests did not reveal significant differences. All five 








of the tests of the tenability of hypothesis two permitted 
its rejection at the .01 level. 

Examination of the data reveals that a test with drastic 
heterogeneity of content (half of the items unrelated to the 
other half) may yield a coefficient of internal consistency 
as high as .83. It is thus evident that a high internal con- 
sistency coefficient is not in itself assurance that one is 
dealing with a homogeneous test. 

The findings thus suggest that the effect of hetero- 
geneity of item content on the value of an obtained coef- 
ficient of internal consistency is negligible unless the test 
has a relatively high content of heterogeneous items. In 
addition it has been shown that a high coefficient of internal 
consistency is not in itself evidence of test homogeneity in 
the sense of all items measuring the same thing. 
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AN INVESTIGATION OF THE CORRELATION 
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The Squadron Officer School is the first in a series of 
three schools within the Air University designed to pro- 
vide professional education for Air Force officers. This 
school is designed to increase the abilities of selected 
lieutenants and captains with from three to seven years 
service to execute the command and staff tasks associated 
with squadrons. The duration of each Squadron Officer 
School class is fourteen weeks with three classes being 
completed each year. 

Due to facilities and budgetary limitations, only one 
out of approximately every three eligible officers will be 
afforded the opportunity of attending the Squadron Officer 
School. Selection to attend this school is made by unit 
commanders within the quota limitations and eligibility 
requirements established by Headquarters, U. S. Air 
Force. Since all eligible career officers will not be af- 
forded the opportunity to attend the Squadron Officer 
School, commanders are encouraged to select only the 
best qualified officers. The onus of selecting the best 
qualified officers thus falls on the unit commander who, 
in most instances, is without the necessary tools for pre- 
dicting the selected officer’s probable success in the school. 
Although the unit commander has the officer’s record file 
and an evaluation of how effectively the officer is perform- 
ing his present assignment with which to make the selec- 
tion, something is lacking as is evidenced by the number of 
academic failures and number of marginal graduates. 

The basic philosophy of the Squadron Officer School is 
centered around the development of the whole man - the 
spiritual, mental, and physical. The Air Force requires 
a well-rounded individual. In keeping with this basic phi- 
losophy, the school has developed around a tutorial type of 
educational system. 
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The school is structured into seminars of from 12 to 
13 students each, to which is assigned an instructor. This 
instructor works with his seminar of students during most 
of their waking hours for the entire course, not only in 
academic work, but also in leadership, athletic, and social 
situations. 

With a tutorial type of educational system, the very 
heart of the school is an effective guidance and counseling 
program. The effectiveness of instruction is very much 
predicated upon the effectiveness of the counseling pro- 
gram. It logically follows that any increased effectiveness 
in the counseling instruments will increase the effective- 
ness of instruction. 

The major purpose of this study is to investigate the 
correlations that exist between factors of the pre-course 
tests and academic success in the Squadron Officer School 
for prediction purposes. The term “academic success” 
will be defined for purposes of this study as the end-of- 
course rank order standing in the class, obtained from the 
accumulated weighted grade points occurring on all graded 
exercises in the course. This study is designed to deter- 
mine within limits the acceptability of the following hy- 
pothesis: 


Hypothesis: The correlations between the results of 
pre-course tests and academic success in the Squadron 
Officer School are of such magnitude that a regression 
equation can be developed which will predict academic 
success for this course. 


Statistical Procedures Used: The purpose of the study 
was to investigate the correlations between the scores of 
the pre-course tests, i.e., the ACE, Coop. English, and 
SOS Survey Tests, and academic success in the Squadron 
Officer School for prediction and counseling purposes. In 
order to achieve this purpose, it was necessary to deter- 
mine the magnitude of the correlations that existed be- 
tween factors of these pre-course examinations and aca- 
demic success in the course, to determine a method of 
predicting success in the course, and to determine the 








degree of efficiency of prediction for success in the course. 


The procedures involved in the first phase, that of com- 
puting a multiple regression equation followed these steps: 


1. Computation of zero-order correlation coefficients 
for each variable. 


2. Computation of the success criterion. 


Computation of the intercorrelations of the selected 
variables. 


. Computation of the best combination pf predictors. 
5. Computation of the multiple regression equation. 


. Establish guides for interpretation of the obtained 
correlations, e.g. 
(a) Standard Error of Estimate (SE bes ,) 
(b) Coefficient of Determination (r?). 
(c) Index of Forecasting Efficiency (E). 


The second phase consists of checking out the accuracy 
of the regression equation. This involved: 

1. Applying the regression equation to Class 58-B and 
computing the predicted scores for all students. 

2. Computing a correlation between the actual and 
predicted scores for the students in Class 58-B. 

3. Comparing the correlation obtained from Step 2 
above with the multiple correlation coefficient. 


, 





4. Applying the regression equation to Class 58-C, 
the cross-validation group, and determining the predicted 
score for each student in the class. 

5. Computing a correlation between the actual and 
predicted scores for the students in Class 58-C. 

6. Comparing the correlation from Step 5 above with 
those obtained from Step 2 and also Step 3. 


Major Findings: 

1. The criterion for academic success in the present 
problem proved to be as reliable as others reported in 
the literature. The criterion had a correlation of approxi- 
mately .80 with the common curriculum of the school. 

2. The most efficient signle predictor of success for 
the curriculum was the ACE Linguistic (r = .555), followed 
by the Squadron Officer School Survey Test (r = .545), next 
the Coop. Speed of Comprehension (r = .511) and finally 
the Coop. Mechanics of Expression (r = .474). 

3. The Coefficients of Determination (r?) for the four 
selected variables were the SOS Survey Test (rj = .168), 
the ACE Linguistic (r3 = .129), the Mechanics of Expres- 
sion (r2 = .050), and finally the Coop. Speed of Compre- 
hension (rj = .046). 

4. The best combination of the test variables selected 
by the Wherry-Doolittle Method produced the optimum ef- 
ficient multiple correlation coefficient (R = .6245) which 
accounted for .393 per cent of the criterion variability. 

5. The Standard Error of Estimate of the present 
study’s criterion (SE(,,,)X,) = +11.66. When using the 
regression equation developed within this study to predict 
an individual’s score, in approximately 68 per cent of the 
time the predicted score will fall within +11.66 raw score 
points. 

6. The best combination of the Survey Test, ACE and 
Cooperative English test do not appear to differentiate as 
well in the upper and lower two deciles as in the middle 
six deciles. 

7. The feasibility of developing a single prediction in- 
strument that will predict academic success in school 
with an equivalent degree of success comparable to that 
obtained by the multiple correlation coefficient of this 
study appears possible. 

8. The accuracy with which the regression equation 
can be applied to another similar sample from the selected 
population, appears for all practical purposes to approxi- 
mate that obtained with the experimental group. 

9. As indicated in the literature, the implication for 
general counseling is that each of the three tests, i.e., the 
ACE, Coop. English, and Survey Test should continue to 
be used rather than the selection of any one instrument. 

10. The ACE and Coop. English Examinations performed 
for prediction purposes as was generally reported in the 
literature. 





Conclusions: 

This study represents an initial effort in utilizing the 
volume of test data available at the Squadron Officer School 
of the Air University to facilitate the selection and educa- 
tional guidance of new students at this school. There were 
many areas for which empirical evidence for prediction 
purposes exist that were not included in this study. In 
other words, the present study is the beginning effort in 
pursuing the full scale program desirable for broad func- 
tions of predicting academic success. A basis considera- 
tion from this study is that the prediction of academic suc- 
cess in the school is not only feasible but quite efficient. 
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This points the way for additional research which may fill 
the gaps not closed by this research. 

The major conclusions on the findings of this study in- 
clude: 

1. The educational guidance of students at the Squadron 
Officer School can be enhanced by use of the data available 
from pre-course tests during the course, especially the 
early part. 

2. The improvement to be gained by using such data is 
by no means as great as one might wish, since no single 
predictor proved adequate to predict academic success by 
itself. 

3. The most effective single variable for predicting 
academic success in the course was the ACE Linguistic 
score, followed in turn by the SOS Survey Test, the Speed 
of Comprehension score, and finally the Mechanics of 
Expression. 

4. The criterion for academic success proved in 
general to be a fairly satisfactory device for this purpose. 

5. The measure of general scholastic aptitude used in 
this study did not predict academic success as effectively 
as a staff-produced special achievement test. (8, of .233 
versus B, of .308). 

6. A battery of variables proved to be substantially 
more effective in predicting academic success than any 
single variable. While in each instance the improvement 
gained by combining additional variables was not great, it 
was sufficiently large to justify such combinations. This 
points up the problem that much of what contributes to 
academic success is as yet unidentified. 

7. The fact that the criterion for success in this study 
centered around .80 indicates that the criterion approached 
its maximum reliability for the kind of grading generally 
done in professional military schools. Further work on 
improving the criterion reliability could conceivably in- 
crease the efficiency with which the criterion could be 
predicted. 

8. When applying the regression equation developed by 
this study to similar selected and similar size samples 
taken from the population as a whole, the accuracy in gen- 
eral should approximate that obtained with the experimen- 
tal group. 

9. The regression equation appears not to predict 
academic success as well in the upper and lower deciles 
as in the intermediate ones. 

10. The data compiled in this study can in general be 
of considerable use in the screening and selection of offi- 
cers to attend the school and it can be used further to im- 
prove the educational guidance program. 

11. The feasibility of developing a single prediction in- 
strument comparable in accuracy of predicting academic 
success with the present regression equation, appears 
possible and desirable. 

12. The development of a single prediction instrument 
designed as a screening device to aid in selection of stu- 
dents to attend the school would not in general alleviate 
necessity of administering pre-course examinations to ob- 
tain data for guidance and counseling. 


Recommendations From This Study: 

Based on the results of this investigation, it is recom- 
mended that: 

1. The Squadron Officer School continue to assemble 
test data on incoming classes based on the Survey Test, 
ACE Examination, and the Coop. English Test. 











2. That the data from this study be reduced to a raw 
score base, and that easy reference tables be provided 
the instructors for use in predicting the academic success 
of their students and for guidance purposes. 

3. These data be utilized for predicting academic suc- 
cess. 

4. The selected variables of this study be included in 
any further research. 

5. A single instrument for predicting academic suc- 
cess in the school be developed for use as an aid to the 
commander in selecting the best qualified officers for 
attendance at the residence course of the Air Force 
Squadron Officer School. 

6. A program for further, thorough, continuous re- 
search be instituted. 


Recommendations for Further Research: 

Specific suggestions for further research are: 

1. The effectiveness of the prediction of academic suc- 
cess could be improved by research using other variables, 
e.g., motivation, attitude, study habits, environmental 
conditions, human relations, personality, health, etc. 

2. The problem of the influence of institutional sub- 
jective grading practices on criterion reliability needs 
further investigation. 

3. The compilation of a single instrument for the pre- 
diction of academic success in the Squadron Officer School 
be developed. 

4. The early identification of potential under- and 
over-achievers is a problem worthy of research and has 
many implications for predicting academic success. 

5. Means of improving the criterion for predicting 
academic success be identified and instituted. 
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THE EFFECTS OF SHORT TERM GROUP 
COUNSELING ON PROSPECTIVE COUNSELORS 


(L. C. Card No. Mic 60-188) 


George Michael Gazda, Ed.D. 
University of Illinois, 1959 


Problem 

This study was designed to test the hypothesis that 
short term group counseling would improve the mental 
health of essentially normal people enrolled in graduate 
counselor training courses at the University of Illinois. 


Procedure 

The subjects of the experimental (E) group consisted 
of thirty-four prospective counselors seiected by personal 
interview. The experimental subjects were, with the ex- 
ception of four mutually acquainted individuals, randomly 
placed into four groups. Two control groups were used. 
Control Group 1 (C-1) consisted of fifteen members who 
were roughly matched with the E group on the basis of 
age, sex and teaching and counselor training experience. 
Cortrol Group 2 (C-2) consisted of seven members roughly 
roughly matched with the E group. C-2 members were 
selected on the same basis as the E group members but 
were required to wait seven weeks (the control period) 
before they received counseling. 
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The Picture Story Test was used to measure Accept- 
ance of Self and Others. A modified Brownfain Self-Rating 
Inventory was used to measure Stability of the Self-Concept 
and Social Conflict. The Behavior Rating Scale (BRS) was 
used to measure Movement Toward a Model of Adjustment. 
The Model of Adjustment (ideal adjustment) was based on 
ratings of BRS items by twenty-three clinical and/or 
counseling psychologists. The Edwards Personal Prefer- 
ence Schedule (PPS) was used to measure changes in 
Manifest Needs. 

The E group was compared with C-1 and C-2 over the 
pre- and posttesting period. In addition the E group was 
compared with itself over pre- and posttesting and pre- 
and follow-up testing periods. Each of the four experi- 
mental groups was compared with itself over both testing 
periods. 

The t tests for the mean difference between uncorre- 
lated measures were appropriately applied. The .05 level 
of significance was used throughout. 











Findings 

The formal hypotheses tested were that: (1) the E group 
members would show greater increases over a seven week 
counseling period in Acceptance of Self and Others, in Sta- 
bility of the Self-Concept, in Movement Toward a Model of 
Adjustment, and in the PPS variables Exhibition, Autonomy, 
Dominance, Heterosexuality, and Aggression than would 
the control groups; (2) E group members would show a 
greater decrease than the control groups in Social Conflict 
and in the PPS variables Deference, Order, Affiliation, and 
Endurance; and (3) there would be no significant change 
for the E group when compared with the control groups in 
the PPS variables Achievement, Intraception, Succorance, 
Abasement, Nurturance, and Change. 

The following hypotheses were statistically significant 
in the predicted direction. 

1. The E group made a significantly greater increase 
in Autonomy than C-2. 

2. The E group made no statistically significant 
changes compared with C-1 and C-2 in the PPS variables 
Achievement, Intraception, Succorance, Nurturance, and 
Change. 

In Abasement the E group changed significantly more 
than C-2; the hypothesis of no change for this variable 
was accepted for the E group and C-1. 

When the E groups were analyzed separately and com- 
pared with themselves over both testing periods there was 
only random predicted changes. 

When the experimental groups were combined and the 
E group was compared with itself, the trend, though not 
statistically significant, was that the E group appeared 
less healthy at the termination of counseling than it had 
at the beginning but at follow-up testing there was an in- 
crease in the direction of improved mental health over the 
pre-therapy testing. This result suggests that improve- 
ment made as the result of short term group counseling 
may not be detectable at the termination of a seven week 
fourteen session counseling period and that a longer coun- 
seling period and a longer follow-up period should be 
used. 
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THE RELATION OF PERSONAL HISTORY 
TO PLANS OF HIGH SCHOOL STUDENTS 


(L. C. Card No. Mic 59-6853) 


Isadore Goldberg, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr, Allen R. Solem 


Students in the 9th through 12th grades in two non- 
metropolitan high schools were administered an ability 
test and a questionnaire with items on personal history 
and plans for the first year after high school. The ques- 
tion on plans served as the criterion and included plans 
for college, work, (for boys) military service, or (for 
girls) marriage. The ability test and the items in the 
questionnaire were tested for significant relationships 
with the criterion by means of the Chi Squared test. Evi- 
dence was presented which showed that plans are related 
to subsequent behavior. 

Significant relationships with plans for after high school 
were found for the ability test, and questions relating to 
the family, the school, value orientations, peer relation- 
ships, and expectations for later life. 

Other evidence was presented which showed that the 
proportion of students with various plans did not vary with 
the students grade in high school. Comparisons were made 
with the results of previous studies. 
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THE INFLUENCE OF GROUP OPINIONS AND 
PRESTIGE FACTORS ON CHILDREN’S 
PERCEPTIONS AND JUDGMENTS 


(L. C. Card No. Mic 60-124) 


Herbert E. Kaiser, Ph.D. 
The University of Nebraska, 1959 


Adviser: Warren R. Baller 


The purpose of this investigation was to determine the 
influence of social factors upon children’s perceptions and 
judgments. The problem included measurement of extent 
of change in individuals’ judgments from alone to group 
situations. A secondary problem was comparison of 
changes between friendship and social distance group 
judgments. A unique feature was the use of children as 
subjects in contrast to studies of Sherif, Schonbar and 
others with adults. 


Subject Selection and Classification 

The subjects, twenty-four boys and twenty-four girls, 
represented ages ten to fourteen and grades five to eight. 
Half the individuals comprised the friendship group which 
was divided into subgroups representing mutual choices 
on a three-choice sociogram. The other half, the social 
distance group, resulted from a classroom rating scale by 
which children rated each other for social acceptance. 
Selected children comprised subgroups of one highly- 
chosen and two slightly-chosen individuals. 
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Experimental Tasks 

The four separate tests were: autokinetic, line judg- 
ment, weight judgment, and problem situations. The auto- 
kinetic phenomenon was utilized by exposing a point of 
light in a darkened room forty-nine times. Each subject 
estimated apparent movement in inches. The line judg- 
ment test consisted of forty-nine lines, one to four inches 
long. The subjects stated how many times longer the lines 
were than a standard. The seven weight test containers 
appeared identical but their weights ranged from 185 to 
215 grams. A 200 gram standard presented previous to 
judgment was compared to each weight. The problems 
test had moral implications and included ten situations 
with suggested solutions which the subjects judged on a 
five point scale as desirable or undesirable. 

In each of the tests the indiv‘“1als were first exposed 
to stimuli in an alone situation, then, they repeated the 
tests in a group situation with two other subjects stating 
their judgments aloud. Both line and weight tests were 
structured situations according to Weber’s ratio. 





Hypotheses 





1. There is no significant difference between the mean 
of alone and of group judgments when the group is 
drawn from (a) the friendship category (b) the so- 
cial distance category. 


2. There is no significant difference between the mean 
of alone judgments vs. group judgments regardless 
of sociometric category. 


3. There is no significant difference between the mean 
judgments of friendship group vs. social distance 
group. 


4. There is no significant difference between the mean 
of alone judgments of the friendship vs. mean alone 
judgments of the social distance groups. 


Findings 

Hypotheses one and two were found untenable since the 
“t” test showed differences to the .001 level of confidence 
for all four tests (one exception at .02 level).. Hypotheses 
three and four were tenable indicating convergence is not 
destroyed by sociometric grouping and that groups were 
drawn from a homogeneous population. This lends cre- 
dence to the thesis that differences exist in children’s 
judgments in alone vs. group situations. One exception 
occurred in the friendship versus social distance group 
comparison of the weight test. This difference did not 
harmonize with other findings of this study but may have 
resulted from sociometric grouping. 


Interpretation 

The group develops norms which become a frame of 
reference for individuals. Judgments converge in group 
situations, both structured and unstructured, regardless 
of the sociometric composition of the group. These phe- 
nomena were proven to operate among children. This 
harmonizes with the theory of need fulfillment supplying 
interiorization of group norms. This study points to more 
research in norm development among young children as 
subjects. 
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DIFFERENTIAL PREDICTABILITY OF 
ACADEMIC ACHIEVEMENT FROM APTITUDE 
TESTS ADMINISTERED UNDER PSYCHOLOGICAL 
STRESS TO SUBJECTS WITH 
VARYING AMOUNTS OF ANXIETY 


(L. C. Card No. Mic 59-6247) 
Lawrence R. Malnig, Ph.D. 
New York University, 1959 


The Problem 





The purpose of this investigation was to determine the 
relative value of aptitude tests administered under psycho- 
logical stress in predicting the academic performance of 
subjects having varying amounts of anxiety. Although the 
need to examine the relationship of personality factors to 
performance variables has long been recognized, research 
has been hampered by the lack of suitable measuring in- 
struments. In this study anxiety level was used to divide 
a population into subgroups on the assumption that the test 
scores of the group with low anxiety might have a higher 
correlation with academic achievement than the scores of 
the group with high anxiety. If such differences do exist, 
anxiety scores can be used to identify those subjects for 
whom a test is especially effective and also those subjects 
for whom it is not an appropriate predictor. 


The Procedure 





The College Ability Test was administered, with in- 
structions designed to produce psychological stress, to 
233 freshmen who comprised an entire entering class in 
a men’s college of arts and sciences. These subjects were 
also given the Taylor Manifest Anxiety Scale, and the 
weighted averages of their course grades were computed 
at the completion of the first semester. The 210 subjects 
for whom complete records were available at the end of 
the semester were divided into quintiles on the basis of 
their anxiety scores, and the subgroups selected for analy- 
sis included the highest, the middle, and the lowest 20 per 
cent of the distribution. These groups were designated as 
High Anxiety (HA), Middle Anxiety (MA), and Low Anxiety 
(LA) subgroups. The Verbal (V), Quantitative (Q), and 
Total (T) CAT scores of each subgroup were correlated 
with grades, and the coefficients obtained for each sub- 
group were compared with those of the total population 
and of the other subgroups. 


The Results 








The critical ratios of the differences between coeffi- 
cients of correlation indicated that only for the LA group 
was the relationship between T-scores and grades signifi- 
cantly different from that of the total population. The 
comparisons among subgroups showed that the coefficient 
of correlation between T-scores and grades, and Q-scores 
and grades, obtained for the LA group were both signifi- 
cantly higher than those of the HA group. The correlations 
obtained for the MA group in no instance were significantly 
different from those of the LA group, and only in one com- 
parison (Q-scores and grades) did the correlations of the 
MA and HA groups differ significantly. All correlation 
coefficients of the LA group were higher than those of the 
total population; those of the HA group were all lower; 
and for the MA group one was lower, and two were higher. 
On all measures the variability of the HA group was 
found to be greater than that of the other subgroups. 
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Conclusions 

1. For subjects with low anxiety the coefficients of 
correlation between scores obtained from aptitude tests 
administered under stiess and academic achievement were 
consistently higher than they were for subjects with high 
anxiety. 

2. All correlation coefficients obtained for the total 
population were higher than those obtained for the HA 
group alone, and lower than those obtained for the LA 
group alone. 

3. The correlations between T-scores and grades, and 
also Q-scores and grades, obtained for the LA group were 
significantly higher than those of the HA group. 

4. The coefficients of correlation obtained for all 
three subgroups between V-scores and grades, when com- 
pared, showed no significant differences. 

5. The Total score was the best predictor of academic 
achievement for both the LA and MA groups; for the HA 
group the V-score was most effective. 

Implications for aptitude testing and related educational 
areas were discussed, and recommendations for further 
research were presented. 
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EFFECTS OF RECENCY AND SOCIAL SCIENCE 
APPROVAL UPON EXPRESSED PREFERENCE 
FOR PERSONNEL MANAGEMENT PRACTICES 


(L. C. Card No. Mic 59-6873) 


Grace Ethel Maynard, Ed.D. 
Stanford University, 1959 


Some laymen and educators have stated that teachers 
choose practices solely because they are new, and a study 
made in 1954 concluded that student teachers did so 
choose. In the present study, it is hypothesized that be- 
cause what is new is valued in the North American culture, 
and because it is one where eager use is made of scientific 
findings, that personnel management workers, practitioners 
who are applying theories and hypotheses from the social 
sciences as are educators, will show significantly different 
preference for practices which are labelled as new. In 
addition it is hypothesized that because some prestige has 
been ascribed to social scientists and because expert 
opinion has been known to influence the opinions of various 
groups, that personnel management workers will show a 
significantly different preference for personnel manage- 
ment practices advocated by social scientists. 

Indirect assessment of attitudes was used in this study. 
Three forms of a questionnaire, labelled as an “opinion 
survey” were completed by eighty-six personnel manage- 
ment men in Montreal, Canada, and by twenty-three in 
Ottawa, Canada; the latter were interviewed in order to 
validate results. Participants were asked to choose be- 
tween alternate personnel management practices under 
each of nine questions. In two forms of the questionnaire, 
information as to recency, and advocacy by either a psy- 
chologist or sociologist, were added to one of the alternate 
practices in each question. Chi square tests were com- 
puted for differences between responses on the three forms, 
each item being treated as a separate test. Chi squares 
were also computed to determine differences in responses 





according to age, years in personnel work, education, and 
type of personnel work performed. 

The results indicated that the personnel management 
workers in this study showed preference, to some degree, 
for new practices, but that acceptance was qualified by 
applicability of the practice: in two questions, a signifi- 
cantly different preference existed for personnel practices 
labelled as recent, and this preference was substantiated 
by the oral interviews. The assumption that personnel 
management men preferred practices which were advo- 
cated by social scientists was not justified. No signifi- 
cantly different preferences were found for personnel 
practices advocated by psychologists or sociologists. 
There was a tendency for both the younger and older age 
groups to show preference for practices labelled as new. 

The present study indicated that although there was a 
tendency for personnel management men to select person- 
nel practices which are labelled as to recency, these were 
not indiscriminately chosen. Personnel practices advo- 
cated by psychologists or sociologists were not chosen. 
Among those in the sample who were interviewed there 
was an indication of a problem-solving approach in se- 
lecting personnel practices. 

Rejection of the practices advocated by psychologists 
and sociologists raises a question about the status of these 
professional persons among personnel management men. 
It is possible that important and worthwhile findings from 
the social sciences will be summarily rejected by those in 
personnel management. Steps to improve the “public” 
image of psychologists and sociologists may be necessary. 

The emphasis on the applicability of new practices by 
personnel management men leads to the conclusion that a 
study conducted among practising teachers, rather than 
among teacher candidates, might indicate different atti- 
tudes toward practices labelled as to their recency. 
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A COMPARISON OF DISCUSSION AND 

ROLE PLAYING AS TECHNIQUES FOR 

INFLUENCING CHILDREN’S THINKING 
ABOUT SOCIAL VALUES 


(L. C. Card No. Mic 59-6871) 


William Grover McCarthy, Ed.D. 
Stanford University, 1959 


Purpose of the study 
The purpose of this study was to compare role playing 


and discussion as techniques for influencing children’s 
thinking about social values. Daily, teachers in elementary 
schools try to teach children social values such as kind- 
ness towards other students and cooperation among their 
peer groups. Often these lessons take place in the form 

of a lecture or a discussion or a silently read story. It 
was the purpose of this study to compare two techniques 

of teaching and to determine differences in types of solu- 
tions between them. 

Role playing may be defined as a temporary stepping 
out of one’s own present role to assume the role of an- 
other individual or of oneself at another time. Role play- 
ing is a recently developed technique for reality practice 
of possible solutions to problems. 
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Discussion may be defined as the consideration of a 
problem in open debate for the purpose of arriving at 
truth. 


The hypothesis 

~ This study explored the hypothesis that the role play- 
ing of problem stories is a more effective technique than 
discussion for influencing children’s thinking about social 
values. 


The research design 

~ To test the hypothesis of this study the author worked 
experimentally with twelve sixth grade classes of pupils. 
Four of these classes made up the role playing group, four 
made up the discussion group, and four made up the con- 
trol group. A total of 198 pupils were included in this 
study. The pupils were matched on six variables of age, 
sex, grade in school, social class, intelligence, and pre- 
test scores. The matching on the basis of pretest scores 
was done through the use of analysis of covariance. There 
were pretests, experimental procedures, and posttests. 
The measuring instrument consisted of five questions 
which indicated the thinking of the children about the prob- 
lem stories. The instrument was administered before and 
after the experimental procedures. The replies of all 
three groups were classified according to eight categories 
by two independent judges. These categories of evidence 
attempted to answer the questions raised in justifying the 
hypothesis of this study. The author of this research was 
the teacher of the experimental procedures in each of the 
twelve classes. This was to eliminate variation in teach- 
ing skill and the effect of a variety of teacher personalities 
as factors in the results of this study. 

The four problem stories stressed these four social 
values: the necessity of obeying rules, honesty, developing 
a sense of responsibility, and developing a sense of un- 
selfishness. 





Procedure 

The procedure used by the teacher in the role playing 
and discussion classes was nondirective and exploratory. 
The children were stimulated to find their own answers to 
the problem stories. The teacher asked searching ques- 
tions and did not direct the discussion in a preconceived 
way but rather mirrored the children’s thinking. The dif- 
ference between the role playing and discussion proce- 
dures was the acting out of solutions to the problem 
stories. The role playing classes role played solutions to 
the problem stories. In the discussion classes the chil- 
dren did not role play their solutions to the problem 
stories. The amount of time used for both procedures was 
the same. 


Results 

Four of the categories showed no significant differences 
between discussion and role playing. These categories 
were number of fantasy oriented solutions, number of non- 
solutions, number of people concerned, and generalization 
and application. No category showed discussion superior 
to role playing. The role playing group compared to the 
discussion group showed a significantly greater difference 
in the following categories: reality oriented solutions, 
morally or socially acceptable solutions, length of solu- 
tions, and number of consequences. 


Conclusions 








Within the limits of this study role playing compared 
to discussion of problem stories influences children’s 
thinking about social values in several advantageous ways. 
The role playing group had the greater number of reality 
oriented solutions, had more morally or socially accept- 
able best solutions, considered more consequences to their 
best solution and responded in more words than the dis- 
cussion group. The children of the role playing group en- 
joyed the learning process of role playing more than they 
did discussion after they became familiar with role play- 
ing. The results of this study suggest that role playing be 
tried by teachers and children as a technique for explor- 
ing social values. 
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SITUATIONAL MOTIVATION AND 
ACHIEVEMENT-TEST PERFORMANCE OF 
HOPEFUL AND FEARFUL PUPILS 


(L. C. Card No. Mic 60-218) 


Khossrow Mohandessi, Ph.D. 
University of Dlinois, 1959 


The purpose of this study was to investigate the rela- 
tionships among several important motivational variables 
and their effects on achievement-test performance. Among 
the variables chosen for investigation were personality 
anxiety, situational anxiety, achievement motivation, affili- 
ation motivation, and a condition of no induced motivation, 
hope of success, fear of failure, and degree of ego- 
involvement or perception by Ss of the situation they were 
in. 

Subjects of the study were 238 Juniors (11th-graders) 
in high school. On the basis of the scores they made on 
the Test of Insight (TI) and the Test Anxiety Question- 
naire (TAQ), 40 of the subjects (17 boys and 23 girls) were 
classified as “Hopeful” and 35 (16 boys and 19 girls) were 
grouped as “Fearful” Ss. Three motivational conditions 
of Achievement, Affiliation, and Neutral were imposed on 
Ss through verbal instructions and the stated purposes for 
which the results of their performance on an Arithmetic 
Operations Test (AOT) were to be used. In the second 
Condition half an hour of sociometric activity was also 
utilized. 

Ss took a 60 item Arithmetic Operations Test under 
the Motivational Conditions. Immediately after this was 
over, they were given the Ego-Involvement Questionnaire 
(EIQ)—a self-rating five-point scale regarding their feel- 
ings and attitudes toward the test they had just taken. 

Inferential type analyses of variance and covariance 
were applied to the EIQ and the AOT scores. Also a rather 
complete descriptive type analysis was done with the data 
obtained from the latter instrument. As a result of these 
analyses the following results were established: 

The motivation to achieve, defined in terms of Ss’ re- 
sponses to a self-rating ego-involvement questionnaire, 
can be aroused in high school students through verbal in- 
structions and the stated purposes for which the results 
obtained from their performance on a school-like task 
would be used. 
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Performance of subjects who were working under con- 
ditions of strong achievement motivation was inferior to 
that of Ss who, other things being equal, were performing 
under conditions of strong affiliation motivation on an 
arithmetic operations task. 

Performance of subjects in a condition of strong affili- 
ation motivation, where great emphasis was put on im- 
proved interpersonai relations, was superior to the per- 
formance of Ss in a condition of no induced motivation. 

The prediction that boys will show a greater degree of 
ego-involvement in achievement conditions whereas girls 
will show a greater degree of ego-involvement in affilia- 
tion conditions was not supported at a statistically signifi- 
cant level. Also unconfirmed at a satisfactory level of 
significance were the predictions that under neutral condi- 
tions, where no motivation is induced externally, “hopeful” 
pupils will do better than “fearful” pupils; and that under 
conditions of achievement, where great emphasis was put 
on attaining a standard of excellence, “hopeful” subjects 
will do less well than “fearful” subjects. 

The theory behind the hypotheses was discussed and 
various explanations for and interpretations of the findings 


were suggested. 
Microfilm $2.50; Xerox $6.00. 122 pages. 


THE EFFECTS OF A TRANQUILIZER (THORAZINE) 
ON THE INTELLIGENCE AND ACHIEVEMENT OF 
EDUCABLE MENTALLY RETARDED WOMEN 


(L. C. Card No. Mic 59-6788) 


John William Moore, Ed.D. 
The Pennsylvania State University, 1959 


The purpose of this investigation was to study the ef- 
fects of a tranquilizer (thorazine) on the intelligence as 
measured by the Stanford-Binet Intelligence Test, and the 
achievement as assessed by a battery of Stanford Achieve- 
ment Tests in a population of educable mentally retarded 
women. The subjects were ninety institutionalized men- 
tally retarded women having a mean chronological age of 
18.03 years and a mean mental age of 99.47 months. All 
members of the sample were members of the institution’s 
academic schools and had been on constant thorazine 
medication for a period of not less than one month prior 
to the experimental period. The dose of thorazine admin- 
istered varied somewhat from subject to subject, for it 
was desired to obtain a level of tranquility which would be 
similar for all. 

To measure the effects of thorazine on the higher men- 
tal processes, one-half of the sample was randomly re- 
moved from thorazine medication and placed on an equiva- 
lent dose of placebos, while the other group continued on 
their regular doses of thorazine. During the experimental 
period which lasted for sixteen weeks, the two groups con- 
tinued their regular schedule of institutional life which in- 
cluded attending the institution’s academic school. 

Evaluating instruments used in the study included pre- 
and posttesting with the Revised Stanford-Binet Intelligence 
Test and a battery of Stanford Achievement Tests. Ratings 
were made by the teachers of the institution’s academic 
school of each subject’s academic progress and behavior. 
These ratings were made the day prior to the beginning of 





the experimental period and at four equal intervals during 
the experimental period. No specific criterion was estab- 
lished for the academic progress ratings, but the Haggerty- 
Olson-Wickman Behavior Rating Scale was used to rate 

the behavior. 

A statistical analysis of the mean gain in months for 
the intelligence test between pre- and posttesting indicated 
that the two groups were not significantly different. How- 
ever, when the gains between the pre- and posttesting on 
the total achievement tests were compared for the two 
groups, it was found that the placebo group did significantly 
better. It was also observed that the mean gains on each 
of the subtests of the achievement battery were consistently 
higher for the placebo group. When the mean number of 
subjects who showed gain or loss on the subtests were ob- 
served without regard to the magnitude of gain or loss, it 
was found that approximately double the mean number of 
subjects showed gain as showed loss in the placebo group, 
while almost an equal mean number of subjects showed 
gain and loss in the drug group. From these results it 
was concluded that the thorazine did impair the total aca- 
demic achievement of the subjects who were kept on con- 
stant thorazine medication for an extended period of time. 
Since no significant difference was observed when com- 
paring the two groups in regard to mental age, it was con- 
cluded that this instrument was not sensitive to measuring 
intellectual functioning for this sample where new learn- 
ings were involved. 

Turning to the behavior ratings, it was found that the 
groups did not differ significantly in the number of sub- 
jects showing improvement or loss in behavior ratings 
score for any of the four rating periods. The same find- 
ing also held true for the academic progress ratings. 
Since this rating (academic progress) was based mainly on 
the subjective judgment of the academic teachers, it was 
felt that this might give greatest support to the behavior 
rating. When viewing the results of the behavior ratings 
in general, it was indicated that the removal of this group 
of subjects from constant thorazine medication did not 
significantly change their behavior. 

It was concluded from the results of this study that: 


1. The continuous administration of thorazine over an 
extended period of time will impair the total aca- 
demic achievement of the subject receiving the drug. 


. The continuous administration of thorazine over an 
extended period of time does not appear to provide 
an improved effect on the behavior of the subject 
when compared to the effect of the discontinuation 


of the drug. 
Microfilm $2.50; Xerox $4.20. 178 pages. 


A STUDY OF THE MAJOR EDUCATIONAL 
PROBLEMS OF TRAINABLE CLASS TEACHERS 


(L. C. Card No. Mic 59-6232) 


Nathan Weitman, Ed.D. 
New York University, 1959 


The purpose of the study was to determine the stated 
rankings of problems of trainable class teachers in New 
York State, and to ascertain their opinions regarding 
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solutions of the problems identified. This information was 
utilized in developing plans for possible improvement of 
the trainable class program. An examination was also 
made to determine the affect on teachers’ ratings of cer- 
tain variables. These variables were: type of class 
(parent vs. public), length of total teaching experience, 
and background of training. Teachers also evaluated their 
own training and offered suggestions regarding possible 
training courses. 

The enactment of permissive legislation (1956) and the 
increased financial subsidy (1957) has increased the role 
of the public schools in training the severely retarded. 
The initial focus has been on the orgainzation of new 
classes. At this point a worthwhile contribution can be 
made in finding what the major problems are and what 
their corollary action should be. By interviewing and 
questioning teachers, increased knowledge of the field can 
be gained. Teachers can also evaluate their own training 
programs and offer suggestions for future programs. 

A questionnaire was sent to 110 teachers. The instru- 
ment presented a list of twenty three educational prob- 
lems, and teachers were requested to rate them on a five 
point scale. Teachers were also asked to rate seventeen 
suggested program developments. The last part of the 
questionnaire was concerned with an evaluation of present 
courses required for state licensing. The questionnaire 
was followed up by an oral interview of twenty seven 
teachers. This technique afforded measurements of reli- 
ability and validity. 

The results indicated that the following problems were 
considered most important: handling emotionally dis- 
turbed children, lack of good techniques for evaluation, 
lack of research in the field, inadequate clinical services, 
lack of speech training, unrealistic hopes of parents, and 
lack of suitable guides and curriculum plans. 

Variables of experience and training did not affect the 
ratings. The environmental variable (parent vs. public) 
had some affect on the ratings. 

The teachers preferences for program development 
were: clinics, speech training, realistic curriculum 
guides, parent education programs, and sheltered work- 
shops. 

Teachers felt that present courses were primarily 
geared to the educable child, and, therefore, inadequate. 
They stated preferences for more courses in psychology 
and methods for the trainable child. 

The oral interview showed that the range of individual 
ability differences in a class was a major problem, and. 
that recreational programs for these children was a needed 
facility. 

The following recommendations are made: 1) State De- 
partment of Education should assume a greater role in the 
gathering and distribution of professional information. 

2) The expansion of present research to learn more about 
and to develop facilities for treating the emotionally dis- 
turbed retardate. 3) Modification of teacher licensing and 
inauguration of more courses dealing with the trainable 
child. 4) Increased study on the role of the schools in de- 
veloping parent education and counseling services. 

5) Plans whereby schools, parent organizations, and other 
interested agencies may work together to set up after school 
recreational programs. 6) Investigations of the role of the 
teacher in speech training. 7) Mandate classes for the 
severely retarded. 8) Expand the function of the recently 
established workshops by means of committees. 
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A BASIS FOR IMPROVING TECHNICAL 
INSTRUCTION FOR PERSONS PREPARING TO 
TEACH GENERAL AGRICULTURE IN MICHIGAN 


(L. C. Card No. Mic 59-5605) 


Lee Odin Baker, Ed.D. 
Michigan State University, 1959 
Major Professor: H. M. Byram 

Purpose--(1) To discover a possible basis for im- 
proving the technical training programs of present and 
prospective teachers of general agriculture, and (2) to 
aid in the planning of courses for general agriculture at 
the secondary level by providing information on what is 
believed would constitute a sound basis upon which to de- 
velop such a curriculum. 

Method--Check lists were sent to 87 schools known, or 
thought to be teaching general agriculture in Michigan in 
the 1957-58 school year. The check lists were completed 
by the teachers of general agriculture. Seventy-two, or 
82.7 per cent were returned. Sixteen of the 72 returned 
were from schools which were not offering general agri- 
culture at this time. 

Personal interviews were conducted with 50 high school 
principals and 50 people engaged in occupations in agri- 
culture in southern Michigan who were chosen at random. 

Findings and interpretations--Teachers of general 
agriculture and people engaged in occupations in agricul- 
ture differed significantly at the P,, level of confidence in 
their judgments of the importance to the teacher of in- 
struction in various areas of study. The teachers con- 
sidered farm crops more important than did the people in 
agriculture. On the contrary, people in agriculture con- 
sidered agricultural economics, agricultural marketing, 
and farm management more important than did the teachers. 

The Spearman rank order correlation between the two 
above mentioned groups is a positive .61 which is highly 
significant at the P,, level of confidence on the values of 
various areas of related instruction to the teacher. Bi- 
ology, botany, chemistry, and mathematics ranked high 
with both groups. 

Teachers of general agriculture, high school principals, 
and people in agriculture all selected and ranked five sug- 
gested topics which they thought should be included in a 
course in general agriculture at the secondary level. 

A tabulation of the rankings of all three groups showed the 
ten most important topics, in order, to be: (1) Soil: its 
importance and conservation, (2) The important farm ani- 
mals and how they are grown and marketed, (3) Inter- 
dependence of farm and city people, (4) The important 
farm crops and how they are grown and marketed, (5) The 
land and agriculture of this community, (6) The farmer’s 
economic and political problems, (7) The occupations in 
and related to agriculture, (8) Growing a home vegetable 
and flower garden, (9) Farmer organizations: their pur- 
poses, functions and problems, and (10) Forests: their 
importance and conservation. 

A large majority of high school principals and people 
in agriculture recommended that most or all schools 
should offer more agriculture, and the most desirable re- 
lationship between general and vocational agriculture in 
the high school curriculum would be to offer both for appro- 
priate students. Microfilm $2.50; Xerox $7.80. 169 pages. 
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A SURVEY OF THE OPINIONS OF THE 
SUPERVISING PRINCIPALS, ELEMENTARY 
PRINCIPALS, AND ELEMENTARY TEACHERS 
CONCERNING THE IN-SERVICE PROGRAMS 
CONDUCTED IN THE JOINT SCHOOL SYSTEMS 
OF BERKS COUNTY, PENNSYLVANIA. 


(L. C. Card No. Mic 59-6458) 


Dodson E. Dreisbach, Ed.D. 
Temple University, 1959 


The purpose of this study was to determine how super- 
vising principals, elementary principals, and elementary 
classroom teachers in selected joint school systems felt 
about various aspects of their in-service programs. 

Current educational literature emphasizes the impor- 
tance of in-service programs, but no study has been made 
in any area in Pennsylvania to determine how principals 
and teachers feel about their own programs. As a result 
of the findings of this study, it will be possible for the 
schools in the area chosen to examine more critically 
their in-service programs, particularly in respect to the 
manner in which the programs are initiated and planned, 
the way the activities are chosen, and the method by which 
the programs are evaluated. 

The data for this study were gathered by means of 
magnetically-taped interviews with eighty-one respondents 
in the twelve joint school systems of Berks County. 

On the basis of the findings of this study and within the 
limitations of the study, the following conclusions seem 
evident. 

1. Although the majority of respondents expressed 
their belief in democratic participation, there was evidence 
that democratic participation was invited and exercised in 
very few of the in-service programs held in the twelve 
joint school systems of Berks County. 

2. The majority of respondents expressed satisfaction 
with the problem areas selected for study, but few of them 
could agree as to why those areas had been selected. Only 
in those systems where democratic processes were ob- 
served were all the respondents aware of the purposes of 
the programs. 

3. The most popular feature of the in-service pro- 
grams was the group discussion wherein the teachers had 
an opportunity to compare practices and exchange ideas. 

4. The majority of the respondents were well pleased 
with the activities that had been programmed. 

5. Nearly all of the principals expressed the belief 
that the programs had benefited the instructional program, 
but there was no evidence to indicate that a majority of 
the teachers interviewed shared this belief. Only in those 
systems where the teachers helped plan the programs did 
the majority of teachers feel that any improvement in the 
instructional program had resulted. 

6. The most important contribution made by the in- 
service programs were not the improvement and co- 
ordination of the instructional programs, but rather the 
unification of the member districts in the jointures and 


the creation of more friendly relations among the teahcers. 


7. Many of the teachers were interested in improving 
the programs through co-operative planning, whereas most 
of the principals were interested in devoting more time to 
the programs and in engaging the services of consultants. 

8. There seemed to be a lack of communication be- 
tween those who planned the programs and those who at- 





tended them. Many teachers did not know why the topics 
had been selected, nor did they know what to expect from 
the programs before they were presented. The programs 
made no lasting impression on the majority of the teachers. 

9. The fact that a large majority of respondents felt 
that attendance at in-service programs should be compul- 
sory and that teachers need not be reimbursed for time 
spent in in-service programs indicated that a majority of 
teachers and principals view in-service programs as 
being important professional obligations. 

On the basis of the findings and subsequent conclusions 
of this study, it is felt that future in-service programs 
might become more meaningful and might leave more last- 
ing impressions if teachers are included in the planning, 
are informed of the details and objectives of the in-service 
activities, and are presented with complete summaries of 
the proceedings. 

Microfilm $3.00; Xerox $10.40. 231 pages. 


THE PREDICTION OF ART ACHIEVEMENT 
OF ART EDUCATION STUDENTS BY 
MEANS OF STANDARDIZED TESTS 


(L. C. Card No. Mic 59-6461) 


Josef Grant Gutekunst, Ed.D. 
Temple University, 1959 


The purpose of this study was to ascertain whether any 
of a group of standardized tests could be used as a pre- 
dictive screening device to select those freshmen applying 
to a teachers college who possessed sufficient artistic 
ability to succeed in the art education curriculum and to 
reject those applicants who lacked the necessary ability. 

The need for this research was emphasized in the 
literature which indicated that few, if any, tests appeared 
to be of any significant value in determining the degree of 
artistic ability that an individual possesses. Methods of 
selecting applicants for admission to colleges preparing 
students for the vocational objective of teacher of art have 
been unsatisfactory, as evidenced by the high attrition rate 
of these students. 

The 153 subjects for. this study were drawn from stu- 
dents enrolled as art education majors in one state teachers 
college. The measure of artistic achievement used was 
the quantitative graded opinions of a nine-member profes- 
sional art jury. The jury consisted of the entire art edu- 
cation staff of the state teachers college. All of the work 
produced and submitted by the students, as part of their 
art course requirements, was submitted to this jury for 
evaluation. 

Nine standardized tests were submitted to the students 
in the sample. These tests provided fourteen predictor 
variables for the male students and sixteen predictor 
variables for the female students. The standardized tests 
fell into three distinct categories. The first category, the 
college entrance examinations, included the American 
Council of Education Psychological Examination (ACE) 
and the Cooperative English Tests. The second category, 
art aptitude tests, included the Meier Art Judgment Test, 
Maitland Graves Design Judgment Test, Kohs Block De- 
sign, Knauber Art Ability Test, Survey of Space Relations 
Ability, and the Survey of Object Visualization. The third 
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category, a survey-type of interest patterns, was meas- 
ured by the Strong Vocational Interest Blank (SVIB). 

Within the limitations of this study, the ACE Quantita- 
tive Test, the Cooperative English, Effectiveness of Ex- 
pression Test, the Kohs Block Design, the Knauber Art 
Ability Test, and the Survey of Object Visualization con- 
tributed to the prediction of art achievement to a degree 
which was found to be significant at the 1 per cent level. 
The relationship between art achievement grades and the 
Survey of Space Relations Ability was found to be signifi- 
cant at the 5 per cent level. Artistic achievement can be 
predicted from the regression equation involving these 
variables. The multiple correlation on these six predic- 
tive indices was .62. The coefficient of determination was 
.3822 or 38.2 per cent of the variance was accounted for. 
Kohs Block Design contributed the largest proportion (16 
per cent). 

The data analyzed in this investigation revealed that it 
is not valid to predict that a woman scoring high on the 
separate SVIB scales of artist and of teacher would have 
interests common to students performing successfully in 
art achievement towards the goal of art teacher. Women 
who scored high in the occupational therapist scale would 
probably be successful in art achievement as defined for 
this study. The SVIB scale for men provided no significant 
correlation with which to predict art achievement. 

An outcome of this study was the formation of a critical 
score, derived from the solution of the discriminant equa- 
tion, which could be used to predict whether an art educa- 
tion student would fall into the high level or low level of 
art achievement. The Survey of Object Visualization 
yielded the highest predictive value (87.3) of art achieve- 
ment for the discriminant function when four predictor 
variables were used. 

Microfilm $2.50; Xerox $6.60. 137 pages. 


ATTITUDES OF TEACHERS TOWARD CERTAIN 
INSERVICE TRAINING ACTIVITIES 
IN A GEORGIA COUNTY 


(L. C. Card No. Mic 60-71) 


Newton Crocker Hodgson, Ph.D. 
The Ohio State University, 1954 


The purpose of the dissertation was to discover how 
teachers feel about inservice training activities and to de- 
velop some hypotheses as to why they feel as they do about 
them. Specifically, the purpose was stated as follows: 

1. To make an orderly and detailed study of the value 
judgments that teachers make about certain of the inservice 
activities in which they take part 

2. To identify points of satisfaction (high valuation) and 
dissatisfaction (low valuation) in order to provide data use- 
ful to the school system involved 

3. To appraise certain commonly used means of in- 
service education from the teacher’s point of view 

4. To experiment with a method of finding out attitudes 
toward an inservice program 

5. To develop certain hypotheses regarding the rea- 
sons underlying the attitudes of teachers toward elements 
of an inservice program. 

It was decided to approach the topic by seeking re- 








sponses from a large proportion of the teachers in one 
system. This would be followed by more intensive ex- 
ploration of the reasons given by a smaller sampling of 
teachers in the same system as to why activities were 
ranked high or low in value. 

A questionnaire was developed which afforded a way of 
ranking inservice activities according to their value for 
improving personal-social relationships and for improv- 
ing classroom practice. In the course of developing the 
questionnaire, it became necessary to define two levels of 
inservice training activities. One of these levels was 
designated “inservice structures,” and included such ar- 
rangements as courses, institutes, workshops. The other 
level was labelled “inservice processes,” and included 
such items as watching, listening, leading discussion. 

The questionnaire was distributed to all white teachers in 
the county and returns were received from 368 teachers, 
or 70 per cent of the total teacher population of the sys- 
tem at the time the questionnaire was administered. 

After the questionnaire returns had been analyzed, 
interviews were arranged with twenty-six teachers. 
Thirteen schools out of a total of thirty in the county were 
selected at random and two teachers from each of these 
schools were chosen by vote of the teachers on each staff. 
Each interview lasted an average of twenty minutes and 
was recorded on tape. The material resulting from the 
interviews was transcribed, put on cards, and analyzed 
by means of a combination of coding and value-analysis 
technique. An interview schedule was developed and used 
as a guide during the interviews, but questions were not 
asked in the rigorous manner prescribed by opinion re- 
search since it was desired to secure material of a free- 
response sort. 

The questionnaire results were summarized by deriv- 
ing a mean value score for each item on each of the two 
criteria, value for improving classroom practice and 
value for improving personal-social relationships. The 
activities represented by the items were then ranked 
(process activities separately from structures) and arbi- 
trary score limits set, above which items were considered 
to be “high-valued” and below which they were designated 
“low-valued.” Analysis of the resulting rankings and 
score-limits resulted in the following summary and tenta- 
tive conclusions concerning the valuations expressed in 
the questionnaires. 

The inservice activities with which the greatest num- 
ber of these teachers are familiar are faculty meetings, 
professional reading, hearing a distinguished speaker, 
working with teachers at same-grade level, and Georgia 
Education Association meetings. 

Activities least commonly experienced are supervisory 
visits, high school evaluations, and having a student teacher. 
A rather curious point is that these activities are also 
among the least valued. 

The system activities to which greatest value is at- 
tached are those that honor grade level and subject area 
concerns, that take place within a school, and that involve 
the study of children or watching other teachers teach. 
Summer workshops and methods courses are also highly 
regarded, and vacation travel is considered a worthwhile 
means of professional growth. 

Classroom supervisory activities are held in low es- 
teem and having a student teacher is felt to make little 
contribution to inservice growth. Meetings of the Georgia 
Education Association and faculty meetings are believed 
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to have little to offer for instructional improvement. 
Leading a discussion group composed of other teachers is 
thought to have little relationship to growth in teaching 
skill. 

High school teachers differ from elementary teachers 
in the high value they see in summer content courses for 
improving instruction. They see correspondingly less 
value in summer workshops and AATES courses. High 
school evaluations (with which they are naturally more 
familiar than are elementary teachers) they rate some- 
what higher, but not much. Systemwide (departmental) 
meetings they also rate higher. High school teachers see 
less value in inservice activities as a whole. 

Men also put summer content courses in first position 
for improving instruction. They rank special interest 
meetings second on the same criterion. They rank sys- 
temwide meetings with consultant leadership and depart- 
mental meetings in a secondary position for improving re- 
lationships. They also rate staff study groups under 
principal leadership high for instructional purposes. 
Women rate faculty meetings lower than do men; they rate 
child study higher and see more value in inservice activi- 
ties as a whole. 

Single teachers do not differ significantly from mar- 
ried teachers in their attitudes toward inservice training 
activities as a whole. They do, however, put travel in 
first place position for improving relationships, see less 
value in summer professional courses for the same pur- 
pose. They see definitely less value in summer workshops 
than do married teachers as a means of improving class- 
room practice. 

Tentative conclusions follow: 

1. Teachers prefer to do inservice work at the grade 
level or in the subject field in which they teach. 

2. Teachers prefer to work in their own schools, but 
high school teachers and men value systemwide depart- 
mental meetings. 

3.- Teachers value inservice study on a college or uni- 
versity campus in the summer. In such work, elementary 
teachers prefer workshops for improving classroom prac- 


tice. High school teachers and men prefer content courses. 


Workshops are preferred by all groups for improving 
personal-social relationships. 

4. Teachers see child study and observing other 
teachers as effective means of improving classroom prac- 
tice. 

5. Teachers favor vacation travel as a way of improv- 
ing personal-social relationships. 

6. Supervisory activities are regarded as having 
limited value for meeting the needs of these teachers. 

7. Experiences with student teachers have not been 
professionally rewarding. 

8. Teachers see little instructional value in attending 
large association meetings. 

9. Faculty meetings do not yield rewards in terms of 
instructional improvement. 

10. Assumption of the leadership role by teachers is 
not regarded by them as contributing to instructional im- 
provement. 

11. As presently constituted, inservice training activi- 
ties appear to be yielding greater satisfaction to elemen- 
tary teachers than to high school teachers, and to women 
than to men. 

The interview material was classified in terms of 
major categories of inservice activities. It was then 





analysed in terms of frequency of occurrence of positive 
and negative statements referring to those activities. The 
material was then reclassified and organized in terms of 
explanatory categories that grew out of the material itself. 
This treatment resulted in the following summary general- 
izations concerning the “why” of teachers’ attitudes toward 
inservice training. 


I. Inservice activities are seen as valuable: 

1. When teachers see a reason for having a given 
meeting or engaging in a given activity — when they see 
(a) the reason for the individual to be present, and (b) 
the reason for having the meeting at all, its function in 
problem-solving 

2. When they feel that meetings “accomplish some- 
thing” 

3. When an inservice activity is characterized by 
a feeling of emotional support from fellow participants 

4. When the content of a discussion is perceived 
as clear, practical, and specific. 

5. When the content of a discussion is focussed 

6. When leadership is seen as competent 

7. When there is an opportunity to exercise choice 
— teachers would like to have some choice as to what 
groups they will meet with and when, what leader they 
will work with, what course they will register for, etc.; 
they would also like to exercise some choice through 
sharing in planning what is to be studied or discussed 

8. When an activity results in a recognized change 
in point of view on the part of the teacher 

9. When an activity results in a change in behavior 
on the part of the teacher that is recognized by him as 
being more adequate for the fulfillment of his own pur- 
poses. 


Il. Inservice activities are valued negatively: 

1. When individual life-schedules are felt to be 
overcrowded 

2. When there is felt to be a likelihood of exposure 
to criticism 

3. When teachers feel undue external pressure to 
engage in a training activity 

4. When activities are seen as vague, overly gen- 
eral, or repetitive in nature. 


An analysis of both the questionnaire and interview re- 
sults led to the development of a statement of hypotheses 
concerning the relationship of certain variables in in- 
service planning to teacher satisfaction. 


I. Satisfaction of teachers with their inservice train- 
ing activities varies directly with: 

1. Extent to which they feel they have a share in 
planning the activities they take part in 

2. Perceived practicality of the problems they are 
asked to work on 

3. Perceived freedom of choice concerning whether 
or not they will participate in activities 

4. Perceived competency of leadership in inservice 
groups 

5. Perceived homogeneity of interests in the in- 
service group 

6. Availability of expert help at points of felt need. 


Il. Satisfaction of teachers with their inservice train- 
ing activities varies inversely with: 
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1. Group size within limits 

2. Weight of perceived local status differences 
operative in the group 

3. Distance from the local school. 


III. Satisfaction of teachers with their inservice 
training activities is related to frequency of meetings in 
terms of perceived purpose or need. 


Following the analysis of the data and the development 
of hypotheses, recommendations were made to the system 
in which the study was made. These recommendations 
took the following form. 

1. In view of the persistently high valuation accorded 
grade and subject groupings by the teachers in the system, 
it is suggested that inservice training activities be organ- 
ized in a way that takes this value into account. Three 
ways are suggested in which this might be done: encour- 
aging the formation of basis study groups organized along 
grade level or subject area lines within building faculties; 
providing for area meetings within a high school attend- 
ance area or on some other geographical basis; and ar- 
ranging for subgroup meetings within a high school staff 
by grade levels. 

2. In view of the consistently high value seen in work- 
ing in one’s own school, it is suggested that the greater 
portion of inservice activities during the school year 
should take place at the local level. Five possible develop- 
ments are outlined: leadership training for principals; 
group work training for study teams from building facul- 
ties; released time and increment credit for local level 
study; provision for whole staff study activities in a rec- 
reactional setting away from the local community; and 
development of parent study groups to parallel staff study 
groups. 

3. In view of the high value seen in summer workshops, 
scholarship aid should continue to be given for summer 
study of this sort. 

4. In view of the high value accorded child study, con- 
sideration should be given to ways of encouraging the 
further extension of child study activities in the system. 
Four ways are suggested in which this might be done: 
through increased emphasis on the present program; 
through enlistment of whole school faculties; through en- 
listment of local attendance area groups; and through the 
development of a team of child study leaders. 

5. In view of the high value seen in observations for 
improving instruction, consideration should be given to 
ways of encouraging such activities. Since demonstration 
lessons are rated low in value, it is suggested that these 
activities should take the form of exchanged teacher visits 
within a school or between schools. 

6. In view of the low rating given individual supervi- 
sory visits, the role of supervisor in improving instruction 
should be examined and clarified. It is suggested that 
supervisors work chiefly through local study groups and 
that teachers be asked for help in planning the effective 
use of supervisory assistance to individual teachers. 

7. Since teacher leadership activities are rated low, 
careful consideration should be given this problem. It is 
suggested that leadership be encouraged widely at the 
local school level, but that larger groups should be led by 
status personnel or by teachers experienced in assuming 
leadership of large groups. 

8. In view of the mixed rating given to systemwide 





meetings, changes in the timing and organization of these 
meetings should be considered. It is suggested that these 
meetings be held on what teachers regard as school time, 
at least in part, and that attendance be voluntary. Changes 
in organization are suggested along the lines of grade level 
and subject area interests and in terms of local school 
faculty teams. 

9. In view of the teacher’s concern with the pressure 
of time in their professional lives, the entire program 
should be examined with a vew of reducing this perceived 
pressure. It is suggested that the total number of meetings 
of all sorts be reduced. 

10. In view of the teacher’s concern with freedom of 
choice and sharing in planning, ways should be found to 
give teachers increasing responsibility for planning their 
inservice work. It is suggested that the instruction com- 
mittee be streamlined and given more autonomy. It is 
further suggested that teachers be encouraged to help plan 
agenda and scheduling of faculty meetings. 

In making these recommendations, it was recognized 
that they were based on criteria stemming from expres- 
sions of teacher’s feelings regarding the value of in- 
service arrangements they had experienced. There are 
other criteria to be considered and other touchstones of 
value. These recommendations were designed simply to 
serve as starting points for critical debate by teachers 
and central office personnel in considering next steps in 
the development of an inservice program. 
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AN EXPERIMENTAL STUDY IN ARITHMETIC 
AND ITS CONTRIBUTIONS TO 
THE RESEARCH DEPARTMENT OF THE 
COLLEGE OF EDUCATION, THAILAND. 
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Robert John Hunyard, Ed.D. 
Indiana University, 1959 


Chairman: Dr, Carolyn Guss 


Problem: The major purpose of the study was to con- 
duct a research exercise that would contribute to the 
early development of the Department of Research of the 
College of Education, Thailand, by affording research 
training for the staff members of the department. The 
vehicle for achieving this training was a statistical study 
to determine the contribution of certain object materials 
in teaching length, weight, and volume measurements, and 
currency exchange ratios in Prathom IV arithmetic 
classes in private schools in Bangkok, Thailand. 

Procedures: The experiment was conducted with 548 
pupils from seven schools. The subjects were divided 
into eight experimental and eight control groups. All were 
given three indigenously developed tests immediately be- 
fore the experiment: a reading test, an arithmetic test, 
and an intelligence test. The experimental group was then 
taught arithmetic for one semester with the object ma- 
terials. The control groups were taught the same 
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arithmetic content without the object materials. All sub- 
jects were then given the arithmetic test again immediately 
after the conclusion of the experiment. The results were 
statistically analyzed using the covariance technique. 

Several orientation meetings were held for participating 
teachers, school administrators, and Department of Re- 
search personnel for the purpose of giving them informa- 
tion and insight into conducting the research. The reasons 
for conducting the study and its probable importance were 
carefully explained. In addition, four three-hour training 
periods were held for the eight participating teachers to 
instruct them in the use of the object materials in the ex- 
perimental situation. 

Findings and Conclusions: It was reasonable to con- 
clude from the results of the study that (1) the indigenously 
developed tests used in the experiment were acceptable 
measuring instruments at the level they were employed; 
(2) the study stimulated research efforts in the Department 
of Research and provided training and insight into conduct- 
ing research for its personnel; (3) the study demonstrated, 
on a scientific basis, the value of using object materials 
for teaching arithmetic to Prathom IV pupils; (4) subjects 
at all levels of intelligence gained significantly in arithme- 
tic reasoning as required in learning length, weight, and 
volume measurements and currency exchange ratios when 
they were taught with object materials; (5) subjects at all 
levels of intelligence did not make significant gains in 
arithmetic computation when taught the same arithmetic 
curriculum with the object materials; and (6) the study, 
as it was conducted, contributed to the body of educational 
knowledge of Thailand. 
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The Problem 





The purpose of this study is to develop effective sched- 
ules and procedures for outside appraisal and self-evalua- 
tion of Seventh-day Adventist secondary schools, taking 
into account their unique educational function. Special em- 
phasis was given by setting minimal standards of accredi- 
tation and to stimulating self-study and improvement. Ac- 
creditation authority is intended to reside in the local 
school constituency and the Seventh-day Adventist Church. 
Official approval by the Accreditation Committee of the 
California Association of Secondary School Administrators 
will also be sought. 

The study was conducted to test the validity of the fol- 
lowing hypotheses: 

1. Accreditation schedules and procedures, suited to 
the unique purpose of the Seventh-day Adventist secondary 
educational system can be designed by following previously 
established criteria. 

2. The accreditation schedules will collect relevant, 





reliable and comprehensive data upon which to base a fair 
objective appraisal of the educational efforts of the insti- 
tution. 

3. The preparation of the accreditation report will 
stimulate a useful self-study of the objectives, policies, 
procedures, and curricula of the institution by its staff. 

4. Accreditation schedules and procedures which are 
economical of time can be devised by distributing the re- 
sponsibility for the preparation of the report among many 
staff members. 

5. Accreditation procedures can be defined so that 
visiting committee members become consultants as well 
as policemen. 

6. Accreditation forms can be developed which will 
serve the needs of the two accreditation agencies men- 
tioned above. 


Methodology of the Study 


Research activities were organized in harmony with 
the procedure listed below: 

1. Review the existing literature for the most effective 
procedures for appraising secondary schools. The study 
focussed chiefly on the accreditation procedures of the 
California Association of Secondary School Administrators, 
the Western College Association, and the Evaluative Cri- 
teria. 

2. Formulate an underlying philosophy and objectives 
for Adventist secondary education by searching Adventist 
literature, preparing the document and revising it in 
harmony with suggestions made by Adventist educational 
and spiritual leaders. 

3. Formulate schedules for effective appraisal of 
school programs in accord with specific criteria set for 
the purpose. 

4. Establish face validity of the schedules by circu- 
lating copies of the first edition among leading Adventist 
educators and revising it on the basis of their written and 
verbal criticisms and suggestions. 

5. Test the effectiveness of the schedules and proce- 
dures by actual tryouts in Adventist academies. 

6. Revise the schedules and procedures in the light of 
the data collected by the use of questionnaires, interviews, 
written comments and suggestions, personal observations, 
and the judgment of the supervising committee. 





Findings and Conclusions 


In general, the participating school staffs and the visit- 
ing committees were of the opinion that the new forms and 
procedures were superior for the purpose to all others 
with which they were acquainted, and that after appropriate 
revision they should be given further trial. 

Evidence collected by the four methods mentioned above 
amply validated the hypotheses on which the study was 
based. In addition, the writer concluded that not only must 
a plan for continued revision and refining of the schedules 
be established but further trials with revised editions, 
where official accreditation is at stake, should be carried 
out in order to give the schedules a fair opportunity to 
demonstrate their effectiveness. 

The writer recommends, furthermore, that a joint ac- 
creditation committee be organized, representing Advent- 
ist secondary school accrediting bodies, the California 
Association of Secondary School Administrators, and the 
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California State Board of Education, for the purpose of 

administering and supervising the revisions of the sched- 

ules and to serve as the official accrediting agency. 
Microfilm $3.30; Xerox $11.20. 255 pages. 


FACTORS IN THE USE AND VALUE 
OF DISSERTATIONS IN 
SOCIAL STUDIES EDUCATION, 1934-1957. 
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Walter Evan McPhie, Ed.D. 
Stanford University, 1959 


This study attempted to answer questions about the ef- 
fect of selected factors on the value of dissertation expe- 
riences to the professional preparation of doctoral students 
in social studies education and on the value of the disserta- 
tions to this field of knowledge. The questions for which 
answers were sought were as follows: How do the authors 
of dissertations evaluate the research experience in terms 
of their professional preparation? Which subject areas in 
the social studies have been emphasized in doctoral re- 
search? Which research techniques have been emphasized 
by the authors of these dissertations? To what extent are 
the findings of these dissertations being disseminated (1) 
through library circulation, (2) through abstract and micro- 
film availability, and (3) through publications drawn from 
the dissertations by the authors? 

Procedures. --Dissertation titles, with names of the 
authors and the universities involved, were obtained from 
an extensive search through appropriate source volumes. 
Two sets of questionnaires (one to professors of social 
studies education and librarians of the fifty-four universi- 
ties involved and one to the authors of the dissertations) 
were used to procure the other data. Responses were re- 
ceived from all of the universities and over 78% of the 
authors returned questionnaires. 

Major findings and conclusions.--Virtually all of the 
authors (97.5%) judged the dissertation experience to have 
been valuable to their professional preparation, though 
some indicated reservations. Most of the authors (79.6%) 
claimed to have chosen their own research topics and, of 
these, nearly four-fifths still favored this method. The 
remainder of the authors had their topics formally sug- 
gested to them by faculty members (7.4%) or had derived 
them cooperatively with faculty members, public school 
officials, etc. (13%). It was concluded that it would be 
preferable to have the students either select their own 
research topics or derive them cooperatively for two 
reasons: (1) Virtually all of the authors whose topics 
were formally suggested to them currently disagreed with 
this method of selection; (2) A significantly smaller pro- 
portion of these authors (as compared with those using 
other methods of selection) judged their research experi- 
ence to have been valuable. 

Since history as a school subject had been studied at 
the doctoral level nearly twice as often as had any of the 
other discrete social studies subject areas and since some 
of the subject areas (“problems” and current events) had 
received very little attention, it was concluded that dis- 
sertations have been of more value to some subject areas 
than to others. 














These dissertations employed a variety of research 
techniques. Analytical (30%), experimental (21.1%), and 
survey techniques (15.3%) have been used most often and 
historical and biographical techniques least often. 

Library circulation of dissertations was, in general, 
extremely limited. Nearly three-fourths of the studies 
averaged less than two check-outs per year. Infrequent 
inter-library loans had been made on about half of the 
dissertations. 

Over three-fourths of the dissertations had been ab- 
stracted, but with the exception of those that had been 
microfilmed (33.2%) most of the abstracts were available 
on a local basis only. 

Over 60% of the authors had published nothing that was 
drawn from their dissertations. Even though about one- 
third of the authors had published either an article, a 
chapter in a book, or a book drawn from their theses, only 
a very few had used this method of dissemination heavily. 

From the foregoing it was concluded that unless library 
circulation, abstract availability, and publications based 
on doctoral research is increased, many dissertations in 
social studies education will remain only potentially 
valuable. 

Part II of the study consists of a comprehensive bibli- 
ographic guide to dissertations in social studies education, 
1934-1957. 
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OF SECONDARY SCHOOL MATHEMATICS 
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Theodora Sophia Nelson, Ed.D. 
The University of Nebraska Teachers College, 1959 


Adviser: Dr. George Walter Rosenlof 


STATEMENT OF THE PROBLEM 


The problem proposed for this study is to discover 
factors that are present in effective teaching of mathe- 
matics in the secondary schools. 


PROCEDURES 


The administrators of secondary schools in Nebraska 
whose enrollments exceeded 150 pupils were asked to 
name outstanding, superior, and above average mathe- 
matics teachers in their schools. A questionnaire on 
general information was sent to 154 teachers so identified 
and 100 usable replies were received. Classes in 46 
schools taught by 85 of these teachers were visited. Other 
data were received by personal interviews held with 83 
teachers and by written inquiries filled in by 2,185 stu- 
dents. 


FINDINGS 
The principal conclusions of this study were: 


1. Excellent teachers tended to enter the profes- 
sion because they liked mathematics and found 
the work to be challenging and rewarding. The 
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influence of an effective teacher was also an 
important factor. 


. A majority of teachers selected their careers at 
the college level. The consensus was that a choice 
by the junior year yielded optimum benefits from 
their training. 


The most capable teachers had undergraduate 
majors in mathematics. Education and physical 
science were the most frequent alternatives. 


Less than half of the teachers had master’s de- 
grees. The predominant major field was educa- 
tion. Relatively few had selected mathematics. 


. In order of their value to these teachers, the im- 


portant phases of their preparation were mathe- 
matics, education courses, and general prepara- 
tion. 


Professional growth activities were indicated by 
most of the teachers but several failed to report 
any professional reading. 


The most capable teachers had full teaching loads 
in mathematics and were assigned to teach upper- 
level courses. In addition they assumed their 
share of responsibility for school activities. 


. A wide variety of methods were used by these 

teachers. The techniques which adapted instruc- 
tion to students’ abilities or needs were more 
characteristic of the most capable teachers. 
Otherwise differences in the teachers’ skill 
rather than the method used seemed to be the de- 
termining factor. 


. Organization of mathematics classes manifested 
relatively few accommodations to individual dif- 
ferences. 


. Most of the students liked mathematics and found 
it interesting and stimulating. They were also 
successful in their work. 


. Students’ evaluations of their teachers supported 
the ratings by the respective administrators. 
Teachers’ explanations, helpfulness, personalities, 
and classroom techniques were primary reasons 
students liked their teachers or ways in which 
they had been helped. 


Basic philosophies of teaching were to arouse an 
appreciation of mathematics and the power of 
logical reasoning, as well as to create a desire 
to learn more in the field. 


Teachers expressed greatest concern for im- 
proving their ability to teach and for acquiring a 
teaching knowledge of the basic ideas of modern 
mathematics. 


The teachers regarded the essentials for success 
as subject matter competence, enthusiasm and 
interest in the field, liking and understanding stu- 
dents, and ability to teach in a challenging way. 


RECOMMENDATIONS 


The following recommendations were made: 
1. There is a need for improved graduate level 





courses in mathematics to meet the needs of 
secondary teachers. 


Professional reading materials for mathematics 
schould be improved and be made more available 


to teachers. 


A definite program especially suited to the prepa- 
ration of junior high school teachers would be 
valuable. 


Mathematics courses taken by students should be 
suited to their abilities, interests, and needs 
rather than as a blanket requirement. 


. Study is needed to discover ways to approach 
mathematics according to psychologically effec- 
tive principles in spite of its inherent logical 
structure. 


More library materials suitable for high school 
students of mathematics are needed especially on 
topics of modern mathematics. 


. More effective audio-visual teaching materials in 
mathematics should be developed. 
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The dissertation is an inquiry into the status of current 
programs for the preparation of core teachers in high 
schools. Its purpose is to make concrete suggestions for 
the improvement of these programs. This is accomplished 
in the following ways: (1) competencies considered essen- 
tial for core teachers were determined; (2) the relative 
value of the revised list of original competencies for core 
teachers was analyzed; (3) the responsibility of the 
teacher education institutions for meeting the competen- 
cies deemed necessary for core teachers was determined; 
(4) criteria for judging current programs for the prepara- 
tion of core teachers to meet the competencies were for- 
mulated; and (5) the current programs designed for pre- 
paring core teachers in light of the criteria were described 
and evaluated. 

The findings are based on the evidence revealed through 
two questionnaires, visits to six institutions with programs 
designed to prepare core teachers, an analysis of litera- 
ture on the subject, and personal correspondence with of- 
ficials in teacher education institutions preparing core 
teachers, with other educational authorities in core cur- 
riculum development in the fields of secondary education 
and of teacher education, and with core teachers. These 
findings are presented in the following order: competen- 
cies for core teachers; criteria for judging programs 
designed for preparing core teachers; and description and 
evaluation of current programs for the preparation of 
core teachers. 
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Competencies for Core Teachers 


Seventeen competencies essential to core teachers 
were determined from an original list of fourteen compe- 
tencies proposed by a seminar in secondary education. 
Each of these seventeen competencies is considered highly 
valuable for the work of the core program according to 
judgments of a selected-group of educational leaders en- 
gaged in core curriculum development. These seventeen 
competencies follow. 

1. The core teacher should know the important con- 
cepts and development in the field of general education of 
secondary education and should be able to select and 


utilize them in developing and improving the core program. 


2. The core teacher should be able to interpret cur- 
rent events and movements as they relate to the learning 
activities of the core. 

3. The core teacher should understand the processes 
of growth in children and adolescents for the purpose of 
identifying common basic needs and interests at various 
levels of development. 

4. The core teacher should have the ability to utilize 
the contributions of various fields of knowledge in clarify- 
ing the major controversial issues in contemporary so- 
ciety and to utilize suitable techniques for dealing with 
them in the core class. 

5. The core teacher should have the ability to work 
cooperatively with others as in setting up broad problem 
areas based on common problems, needs, and interests of 
adolescents and to utilize them in developing learning 
activities of the core program. 

6. The core teacher should have the ability to work 
cooperatively with others in the development of resource 
units based on broad problem areas and should be able to 
utilize them in planning learning units with pupils. 

7. The core teacher, in codperation with students and 
colleagues, should be able to develop learning units from 
broad problem areas for the purpose of improving human 
relations. 

8. The core teacher should be able to draw upon 
major fields of knowledge in helping youth meet their com- 
mon needs and solve their problems. 

9. The core teacher should have the ability to select 
and utilize resources of the immediate and wider commu- 
nity which will contribute to the solution of problems dealt 
with in the core. 

10. The core teacher should know how to utilize and 
guide student activities (student councils, assemblies, 
publications, social clubs, parties, and sports) which grow 
out of or are closely related to the learning activities in 
the core program. 

11. The core teacher should have the ability to select 
and utilize suitable guidance and counseling techniques 
and services in the development of learning activities 
which deal with personal-social problems of the adoles- 
cent. 

12. The core teacher should have the ability to utilize 
techniques of cooperative planning in working with col- 
leagues in the coordination of all learning activities of the 
core program. 

13. The core teacher should have the ability to co- 
Operate with teachers, parents, and other laymen in de- 
veloping and improving the core program and in relating 
it to the community. 

14. The core teacher should have the ability to evalu- 








ate individual and group progress toward the objectives of 
the core program. 

15. The core teacher should have the ability to utilize 
group dynamics in carrying on the learning activities of 
the core class. 

16. The core teacher should be able to evaluate educa- 
tional programs which emphasize the core program and 
to utilize their contributions in the development and im- 
provement of his own program. 

17. The core teacher should have the ability to carry 
on individual and codperative action research in the de- 
velopment and improvement of the core program. 

An evaluation of these competencies by educators shows 
that each is highly valued for core teachers. Although 
teacher education institutions should assume the major 
responsibility for meeting these competencies, in-service 
education programs should share in the responsibility for 
meeting them. 


Criteria for Teacher Education Programs 
for the Preparation of Core Teachers 


Statements of criteria for teacher education programs 
for the preparation of core teachers based upon the de- 
mands of the evolving core curriculum were formulated, 
and substantiated by the opinions of educators. These 
eight criteria follow. 

1. The teacher education program should provide op- 
portunity for experiences designed to clarify the theory of 
the core. 

2. The teacher education program should provide ex- 
periences in the major fields of knowledge commonly 
utilized in the core program. 

3. The teacher education program should provide op- 
portunity for specialization in at least one major field of 
knowledge commonly taught in the high school. 

4. The teacher education program should provide 
broad experiences in the field of adolescent development. 

5. The teacher education program should provide ex- 
periences in organizing and developing curriculum ma- 
terials in the broad areas of living. 

6. The teacher education program should provide ex- 
periences in utilizing group processes in planning and 
guiding learning. 

7. The teacher education program should provide op- 
portunity for developing dynamic relationship between 
general and professional education. 

8. The teacher education program should provide 
directed experiences in teaching in a core program. 


Programs for the Preparation of Core Teachers 


Thirty-six institutions in the United States and Hawaii 
report programs in which teachers are prepared for high 
school core programs; thirty-one are participants in the 
present study. An analysis of the programs for the prepa- 
ration of core teachers in the thirty-one institutions re- 
veals four curriculum patterns common among groups: 
curriculum pattern A includes nine institutions which pro- 
vide for a systematically designed sequence of courses 
for the preparation of core teachers; curriculum pattern 
B includes five institutions which purport to prepare core 
teachers in their regular teacher education program with 
relatively few special provisions; curriculum pattern C 
includes seventeen institutions which offer one or more 
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courses designed to prepare core teachers and emphasize 
the core in their regular courses; and curriculum pattern 
D includes five institutions which offer no special courses 
designed to prepare core teachers but emphasize the core 
in their regular professional education program. One in- 
stitution in this group submitted plans for a program spe- 
cially designed for the preparation of core teachers to be 
introduced into the curriculum in the near future. 

The eight criteria were applied to each of the nine pro- 
grams which follow curriculum pattern A and each of the 
five which follow curriculum pattern B. The results follow. 

1. Most programs designed for the preparation of core 
teachers provide for a program of selection of students 
for teaching in core programs. 

2. Most programs designed for preparing core teachers 
are offered on the graduate level and lead to an advanced 
degree. 

3. All programs make special provisions for experi- 
ences in the major teaching fields of knowledge. 

4. Most programs provide opportunity for specializa- 
tion in one or more teaching fields commonly taught inthe 
core program. 

5. Most programs make some provision for organizing 
and developing curriculum materials in terms of subject 
fields of knowledge. 

6. Few programs provide opportunity for organizing 
and developing curriculum materials in terms of broad 
areas of living. 

7. All programs provide for utilizing group processes 
in planning and guiding learning. 

8. Most programs provide for directed experiences in 
teaching in a core program. 

9. Most programs provide for experiences designed 
to clarify the theory of the core. 

10. Few programs provide opportunity for developing 
dynamic relationship between general and professional 
education. 

11. Approximately half of the programs provide for 
some experiences in the field of group work. 

An analysis of the programs of the twenty-seven insti- 
tutions that are developing programs specially designed 
for the preparation of core teachers reveals the following. 

1. Few programs make special provision for experi- 
ences in the major field of knowledge. 

2. Most programs provide experience in organizing 
and developing curriculum materials in terms of subject 
fields of knowledge. 

3. Few programs provide opportunity for organizing 
and developing curriculum materials in broad areas of 
living. 

4. Most programs provide for directed experiences in 
teaching in a core program. 

5. Some programs provide for experience designed to 
clarify the theory of the core. 

6. Some programs offer broad experience in the field 
of group dynamics. 

7. Some programs provide some experiences in the 
fields of adolescent development. 

8. Some programs provide experience in the utiliza- 
tion of group processes in planning and guiding learn- 


ing 


9. Some programs provide experiences designed to 
clarify the theory of the core. 

10. All programs are offered on the undergraduate 
level. 
The following general conclusions are drawn. 
1. Most institutions are preparing teachers for the 





correlation and unified studies core program rather than 
for the contemporary problems or the adolescent problems 
core. 

2. A few institutions are moving toward the develop- 
ment of programs designed to prepare teachers for the 
contemporary problems core or the adolescent problems 
core. 

3. Most institutions recognize weakness in their 
present program. Over half of the group of institutions 
have definite plans for improving their programs in the 
future. 

4. The most promising teacher education program de- 
signed to meet each of the seventeen competencies re- 
quires complete reorganization of the general and the pro- 
fessional education programs. 

5. Codperative working relations between the staffs of 
the liberal arts and the education department faculties are 
a basic essential to the development of a program for the 
preparation of core teachers. 


Recommendations 


In chapter VI criteria for the preparation of core 
teachers were set up, explained and defended. These cri- 
teria were based upon competencies of core teachers set 
up in chapter III and opinions of more than one hundred 
educators. 

The evaluations of the fourteen programs for the prepa- 
ration of core teachers revealed that no criterion was met 
by all colleges and that no college met fully all criteria. 
Staff members in these colleges whose programs are de- 
scribed and evaluated in the dissertation who wish to im- 
prove their programs can find help from the evaluations 
of the programs and from desirable practices in other 
colleges. 

Other institutions wishing to prepare competent core 
teachers can get much help from studying the evaluated 
programs. Some of the specific focuses of their study 
might well be aimed at the development of: 

1. A general education program on the basis of needs 
and problem areas 

2. A more unified program for professional education 

3. A program in which general education and profes- 
sional education is more unified 

4. A program in which special needs, interests, and 
problems of the individual are met 

5. A program in which provision is made for large 
blocks of time to facilitate planning and guiding learning 
activities 

6. A program in which guidance and counseling are an 
integral part of the total program for the preparation of 
core teachers 

7. A program that is developed cooperatively by mem- 
bers of the staffs of the liberal arts department and the 
education department 

8. A program which provides for an internship of 
directed teaching in the core program. 

Although definite criteria are presented in the disser- 
tation report as suggested guide lines for developing pro- 
grams for the preparation of core teachers, clearly the 
staff members in each institution working codperatively 
should formulate their own program in light of their phi- 


losophy of education. 
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PERFORMANCE, RELATIVE IMPORTANCE, AND 
FACTORS WHICH PREVENT PERFORMANCE OF 
CERTAIN ACTIVITIES IN STUDENT TEACHING. 


(L. C. Card No. Mic 59-6584) 


Donald Eugene Orlosky, Ed.D. 
Indiana University, 1959 


Chairman: Virgil E. Schooler 


Problem 


The problem of this study is to (a) determine the pro- 
cedures used by experienced supervising teachers in the 
directing and influencing of the student teachers with 
whom they are working, (b) determine which activities the 
student teachers actually engage in under their direction, 
(c) determine the relative importance of selected activities 
from the point of view of the experienced supervising 
teacher, (d) determine why certain specific activities are 
not performed in the particular situations included in this 
study, (e) discover suggestions the supervising teachers 
may have for the improvement of the student teaching pro- 
gram, and (f) derive information which will be used as a 
basis for the improvement of the student teaching program. 


Source of Data 


The 50 most experienced supervising teachers in the 
Indiana University student teaching program at the second- 
ary level who consented to an interview were included in 
the study. These 50 interviewees had collectively super- 
vised 581 student teachers, an average of 11.62 each. The 
total years of teaching experience ranged from 11 to 45 
with an average of 27.46 years representing the group. 


Procedure 


An interview guide was developed based on activities 
in the student teaching program which were described in 
the literature as desirable or contributing to objectives of 
the program of student teaching. A pilot study was em- 
ployed to refine the interview guide and procedures. The 
participants in the regular study were contacted by mail, 
arrangements were made for interviews at the convenience 
of the supervising teachers, and each of the interviews was 
completed in one meeting between the author and the inter- 
viewees. 


Major Conclusions 


1. Student teachers experienced a gradual induction 
into teaching responsibilities. 

2 There was little preparation on the part of the 
supervising teachers for the arrival of student teachers. 

3. Student teachers adequately engaged in observational 
and classroom teaching activities. 

4. There was need for increased emphasis in activities 
involving the student teacher in evaluation of school and 
self, guidance and counseling, the extra curricular pro- 
gram, assisting in the administration of the cooperating 
school, and professional experiences. 

5. The most inadequately performed activities involved 
student teaching experiences with parents and the com- 
munity. 








6. The most frequent deterrents to the student teachers 
engaging in more activities were that the normal time for 
engaging in certain activities did not accur during the stu- 
dent teaching assignment, the supervising teacher did not 
engage in the activity as a part of his regular assignment, 
the brevity of the student teaching assignment, supervising 
teachers had not thought of the activity, the supervising 
teacher lacked time, and the student teacher failed to take 
the initiative to engage in certain activities. 

7. In general, the administration and supervision of 
the student teaching program was satisfactory to the super- 
vising teachers. 

8. In general, the professional preparation of the stu- 
dent teachers was satisfactory. 

9. Though a majority of the supervising teachers were 
satisfied with the manner in which the student teaching 
program was being carried out, a majority of them offered 
suggestions which they felt would improve the student 
teaching experience. 

Microfilm $2.50; Xerox $8.80. 192 pages. 
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The purpose of this study was to survey relevant re- 
search and theoretical literature in all major areas of 
leadership, to visit and describe certain executive develop- 
ment programs, to formulate the role and functions of the 
elementary school principal, and to seek implications from 
these sources for the development of a preparation pro- 


‘gram for the elementary school principalship. 


The major disciplines of sociology, anthropology, 
history, psychology, and political science have contributed 
to the study of leadership. Based upon such research, and 
certain philosophical formulations, many industries and 
enterprises have established programs of preparation for 
their potential leaders. 

Leadership training programs in the following enter- 
prises were visited, studied, and described: 

1. Light industry--General Shoe Corporation 

2. Heavy industry--General Motors Corporation; AC 
Spark Plug Division and General Motors Institute 

3. A public utility--Bell Telephone System and the In- 
stitute for Humanistic Studies, University of Pennsylvania 

4. A labor union--The International Ladies’ Garment 
Workers Union 

5. A military service--United States Air Force, Air 
University 

6. A service enterprise--The John Hancock Mutual 
Life Insurance Company and the Insurance Marketing In- 
stitute, Southern Methodist University 

7. A governmental agency--The United States Depart- 
ment of State, Career Development Program. 
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Findings of the Study 


Leadership theory and research were studied in the 
literature of several professional fields, covering several 
categories of leadership. The theories of political, small 
group, informal, minority class, military, and educational 
leadership were analyzed. The philosophical dispute be- 
tween traitists and situationists was discussed. Since the 
elementary school principal is a designated authority 
leader, much of theory and research was not considered 
applicable. The research and philosophical literature 
bearing upon bureaucratic leadership seemed to apply 
most directly to educational leadership. 

Conflict was discovered between many leadership roles 
advocated for the elementary school principal and the 
functions he actually reports performing. Training has 
been directed more toward the development of competence 
in those functions legally required than in the development 
of competence to perform those functions professionally 
desirable. The emerging role of the elementary school 
principal is that of instructional supervisor and leader. 

The programs of management development studied had 
five general content areas: (1) leadership theory, and the 
“process of being an executive,” (2) business management, 
(3) personnel relations, (4) public relations and communi- 
cation theory, and (5) personal development and improve- 
ment. There were several distinguishing, significant 
features about these programs. First, most programs 
were based upon previous technical proficiency of the can- 
didate. Second, within an enterprise there was much au- 
tonomy, and resultant variation in programs of leadership 
preparation. Third, many programs stressed the candi- 
date’s personal and social development. 

A program of preparation for the elementary school 
principal-candidate was advocated which had the following 
process characteristics: 

1. Flexibility in design and execution to provide for a 
wide range of individual abilities, patterns of experience, 
and uniqueness of school systems 

2. Abundant use of the total resources of the prepara- 
tion institution and surrounding community 

3. Diversity of teaching-learning experiences with 
ample opportunity for practical application of acquired 
skills and learnings 

4. Continual in nature, with perpetual opportunity for 
in-service professional improvement and advancement. 

Instruments of selection, programs of preparation, and 
predictors of success for leadership ability are not yet 
valid and reliable. More research is needed to determine 
the nature of successful leadership, how to select potential 
leaders, how to properly instruct and prepare leaders, and 
how to insure their continued competence in leadership. 
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THE PRACTICE TEACHING EXPERIENCE AND 
ITS EFFECT ON CADET TEACHER 
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PROBLEM 





This study was an investigation of changes (occurring 
during the practice teaching experience) in the attitudes 
of cadet teachers toward pupils. Particular attention was 
given to the influence of critic teachers on such changes. 
A cadet teacher was defined as a college student majoring 
in education who is working under the supervision of an 
experienced teacher (critic) in a regular classroom. 

A discrepancy hypothesis was tested which assumed that 
the direction of change in attitudes of the cadet would be 
dependent upon initial degree of difference between his 
attitudes and those of his critic. 


PROCEDURES 








Data were gathered on every elementary education 
major (102 students) in all publicly supported teacher 
training institutions in the State of Vermont who had his 
initial practice teaching experience during the spring of 
1956. Just prior to and immediately following the cadet’s 
initial practice teaching experience, the data gathered in- 
cluded an inventory of his attitudes towards pupils (Minne- 
sota Teacher Attitude Inventory), an inventory of certain 
personality factors (Guilford-Martin Factors GAMIN), and 
a measure of his judgment concerning the expected develop- 


’ ment of children (an abridgment of the Mahoney Child De- 


velopment Expectancy Index). In addition, following his 
practice teaching experience, each cadet met in person 
with the author for an informal interview regarding the 
cadet’s own evaluation of change occurring as a result of 
student teaching. 

Each experienced teacher who served as a critic (99) 
to the above cadets was also asked to complete the MTAI, 
the GAMIN, and the abridged Mahoney. Seventy-three 
critics cooperated. Further, each college director of 
student teaching(3) was interviewed concerning cadet and 
critic attitudes towards pupils, and the inter-personal re- 
lationships between a cadet and his critic. 


FINDINGS AND CONCLUSIONS 
Within the limits of the study it can be concluded that: 


1. Taken as a total group, there is no statistically 
significant change in cadet attitudes towards 
pupils following the practice teaching experience. 
Many individuals clearly do change their attitudes 
towards pupils following their initial practice 
teaching experience. The direction of change in 
attitudes towards pupils varied from cadet to 
cadet. 


. Although the discrepancy hypothesis could not be 
completely substantiated, critic teacher attitudes 
towards pupils do not necessarily influence cadet 
teacher attitudes towards pupils in the direction 
of critic attitudes. In case after case a cadet who 
entered the student teaching experience with 
MTAI attitudes markedly different from his critic 
finished the student teaching experience with at- 
titudes markedly different from his critic. 
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3. There is evidence (statistically significant) that 
when a cadet possesses a higher degree of gen- 
eral activity, masculinity, or self-confidence than 
his critic, he is less likely to adopt the attitudes 
(MTAI) of his critic. 


4. Personal interviews with cadets reveal that the 
cadet’s judgment with respect to the direction of 
his change in attitudes toward pupils corresponds 
significantly with the direction of his change on 
the MTAI. Personal interviews further reveal 
that many cadets who said they shared the atti- 
tudes of their critics felt these attitudes were 
reinforced by working with such critics; many 
cadets who felt they were dissimilar in their at- 
titudes from their critics indicated that the teach- 
ing experience reinforced their own attitudes 
rather than altered them in favor of those of their 
critics. 


5. In final summary, then, there is no statistically 
significant common direction of change in atti- 
tudes towards pupils for all cadets taken as a 
whole. The direction of change for a given cadet 
is more likely to be toward the critic when he and 
his critic share similar attitudes toward pupils. 
It is very characteristic for cadets who initially 
differed widely from their critics to continue to 
do so after the practice teaching experience. 
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This study is a synthesis of selected behavioral science 
data pertinent to instruction and an application of these 
data in the form of principles to specific features of in- 
dustrial arts instruction as presented in professional lit- 
erature. Specifically this study endeavors: (1) To use a 
modified developmental task hypothesis in presenting be- 
havioral science data in the areas of maturation, cultural 
influence and self-concept, (2) To present principles de- 
rived from the behavioral science data in forms applicable 
to the major elements of industrial arts instruction, and 
(3) To evaluate professional literature intended for pre- 
service and in-service teachers, using the principles de- 
rived from the behavioral sciences. 

Young’ analyzed 152 textbooks prepared for industrial 
arts instruction. In general, Young’s study indicated that 
learning situations suggested by these textbooks were or- 
ganized around tools, operations and information related 
to these processes. It seemed important to examine basic 
professional literature to determine the scope and influence 
of the behavioral sciences in its preparation. The profes- 
sional literature referred to falls into two categories: (1) 
texts used in pre-service industrial arts curricula and 
(2) courses of study, curriculum guides and syllabi used 





as part of industrial arts in-service education. The major 
assumption involved in the study is the postulated contribu- 
tion of behavioral science data to educational practice. 

‘Industrial arts instructional concepts and practices 
were assumed to be subject to systematic study through 
examing (1) The concept of learning goals or objectives, 
(2) Planning learning experiences, (3) Class management 
procedures and (4) Evaluation. 

Synthesizing the behavioral science data in terms of 
principles, generalizations were derived of which the fol- 
lowing are representative: 


Concept of Learning Goals or Objectives (10 principles) 
(2) Differences in learning goals imply a need for cor- 
responding differences in learning activities or experi- 
ences. 

(5) Learner participation in planning establishes the 
role of the learner in the teaching-learning process 
and thereby makes explicit his relationship with the 
group. 





Planning Learning Activities (seven principles) 

(5) Learner participation in planning establishes the 
role of the learner in the teaching-learning process 
and thereby makes explicit his relationship with the 
group. 





Class Management Procedures (seven principles) 

(7) The class management plan should provide oppor- 
tunities for the conscious observation of what is occur- 
ring within the class so that the process of manage- 
ment and the diverse roles that students play are 
understood. 





Evaluation (seven principles) 

(6) Successive evaluations should impose increasingly 
higher levels of accomplishment so as to encourage 
maturation and acculturation and thereby present a 
cumulative accounting of the interpretations the indi- 
vidual learner gives to his progress. 


These principles were applied to two widely used pro- 
fessional texts and to two state-level curriculum guides 
in industrial arts. 


Conclusions 








Industrial arts professional literature acknowledges 
the importance of maturational factors in learning but 
curriculum and instruction recommendations usually sug- 
gest uniformity in learning experiences. 

An adult orientation and structuring of learning goals 
and objectives prevail. How the individual pupil defines 
his goals, works toward them and modifies them is given 
little attention. 

Learner participation in class management is typically 
presented as a structured plan wherein the student helps 
“to keep the shop running.” Proposals appear to result 
from an analysis of operating a school shop as a place 
where things are made, rather than from a projection of 
potential learning opportunities. 

Construction activity as problem solving, the relation- 
ship of ideas to techniques, and the complexities involved 
in learning how to plan receive little attention in industrial 
arts literature. 

The professional literature examined seems to miss 
the principles associated with evaluation. Quite generally 
evaluation is treated synonymously with testing or ap- 
praising results subsequent to some teaching effort. 
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In substance, the professional literature examined pre- 
sents an empirical approach to instruction. Behavioral 
science data are present primarily by inference. The 
basic challenge is one of integrating behavioral science 
data into the literature so it may come to influence prac- 
tice in industrial arts education. 

Microfilm $3.45; Xerox $11.80. 266 pages. 


1, Talmage B. Young, An Analysis of Textbook Em- 
phases in Industrial Arts Education. (Unpublished doctoral 
dissertation), Gainesville, Florida: University of Florida, 
1953. 








EFFECTIVENESS OF THE UNDERGRADUATE 
CURRICULUM IN TEACHER EDUCATION IN 
DEVELOPING DESIRED TEACHING COMPETENCIES 


(L. C. Card No. Mic 59-5963) 


Arlie Keith Turkett, Ed.D. 
North Texas State College, 1959 


The problem with which this study is concerned is that 
of demonstrating a technique for determining the effective- 
ness of the undergraduate elementary education curriculum 
at Sam Houston State Teachers College, Huntsville, Texas, 
in developing desired teaching competencies. Sources of 
data for this study stem from reports and conferences 
endorsed and conducted by various departments of the 
National Education Association. Most recent of these con- 
ferences conducted by the National Commission on Teacher 
Education and Professional Standards, notably the Miami 
Beach Conference (1953), Albany Conference (1954), and 
the Bowling Green Conference (1958). Two approaches 
were made to identify these competencies which are em- 
bodied in the present elementary curriculum offerings at 
Sam Houston State Teachers College, namely, student 
identified competencies and instructor identified compe- 
tencies. The use of value judgments served as an approach 
in reaching conclusions in this study. It was discovered 
that the continued use of judgments expressed in terms of 
value became quite consistent; this view point is demon- 
strated very significantly in literature relating to this 
study. 

This study had as a purpose the evaluation of the pres- 
ent elementary education professional sequence at Sam 
Houston State Teachers College with emphasis on deter- 
mining the degree of effectiveness of each individual course 
offering. When the effectiveness of the various offerings 
was determined through the student and instructor identi- 
fied competencies, and rated by the faculty committee, 
recommendations for reconstruction of course content for 
specific improvement could be made. 

This study utilized effective classroom teaching roles 
which had been validated in an earlier study. These effec- 
tive classroom teaching roles provided a measure by which 
the faculty committee could rate the various identified 
competencies. 

Instrument “A” was developed and administered to 
students enrolled in the elementary education professional 
sequence to collect data about the various identified com- 
petencies in each course offering. This instrument was 
administered to every student enrolled in each course con- 





sidered at two intervals during the semester, and student 
committees were assigned the task of refining the total 
response received into usdbie statements of competency. 
The instructor of each course was asked to state the 
competencies which he believed to be evident in his course 
offering. A committee composed of the staff of the Sam 
Houston Department of Education compared lists of the 
student and instructor identified competencies with the 
effective classroom teaching roles to determine the degree 
of effectiveness. It should be noted that the use of value 
judgment consistently tended to produce a significant de- 
gree of reliability as evidenced by two highly positive: 
correlations. A correlation (rho) of .931 was obtained 
from the ratings assigned by the faculty committee to the 
list of student ratings and instructor ratings. This corre- 
lation is significant at the .01 per cent level. A correlation 
(rho) of .955 was obtained when the ratings assigned each 
of the effective classroom teaching roles for the student 
ratings and instructor ratings were compared. This cor- 
relation was likewise significant at the .01 per cent level. 
A benefit gained from this study was the in-service 
value received by the staff of the Department of Education 
of Sam Houston State Teachers College. This fact provided 
a basis for recommending to other Departments of Educa- 
tion the utilization of this technique for self-evaluative 
programs. This study concludes that the evidence seems 
to support the use of this technique demonstrated as being 
suitable for determining the effectiveness of the under- 
graduate curriculum in elementary education at Sam Hous- 
ton State Teachers College in developing teaching compe- 
tencies. Microfilm $2.50; Xerox $8.00. 174 pages. 


AN APPRAISAL OF SELECTED ASPECTS OF A 
TEACHER EDUCATION PROGRAM AT SAINT 
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SECONDARY SCHOOL TEACHERS 
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Gordon L. West, Ed.D. 
Indiana University, 1959 


Chairman: Raymond C. Gibson 


Problem 


The problem was to appraise selected aspects of the 
teacher education program for secondary school teachers 
at Saint Augustines College, Raleigh, North Carolina. 


Procedure 


The study was limited to graduates of Saint Augustine’s 
College who had graduated since 1955 or prior to that date 
and who had had no more than four years of teaching ex- 
perience, and to the principals under whom these teachers 
were teaching. The information and data for the study 
were obtained from 50 beginning teachers and 36 principals 
through the use of two interview guides which had been pre- 
pared for the purpose of aiding the interviewer. 

Information and opinions were sought from the begin- 
ning teachers relative to (1) their teaching positions, 
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(2) their professional plans, (3) the community activities 
participated in. (4) the adequacy of certain services of- 
fered by the college, (5) the value of the courses in the 
professional sequence, (6) the value of the courses taken 
outside of the department of education, and (7) the diffi- 
culties they encountered as beginning teachers. 

The principals were asked to give their opinions as to 
the strengths and weaknesses of their beginning teachers 
and their attitude toward supervision. 


Conclusions 


The following are the major conclusions drawn from 
this study: 

1. Beginning teachers need to be prepared to teach on 
the junior high school level as well as on the senior high 
school level. 

2. They should be prepared to teach subjects not only 
in their major field, but in at least one minor field or in 
a second major. 

3. Beginning teachers should be prepared to assume 
responsibility for directing homerooms, and other extra- 
curricular activities. 

4. The academic preparation of the beginning teachers 
seemed to be reasonably adequate. 

5. In the main the selected services offered by the 
College were adequate with the exception of the recrea- 
tional, placement, and follow-up services. 

6. The beginning teachers were satisfied with their 
jobs and planned to make teaching a career; however, 
there was evidence that they were not making substantial 
professional growth. 

7. Although the majority of the beginning teachers did 
not live in the community where they taught, their partici- 
pation in community activities were quite satisfactory. 

8. Both teachers and principals were in agreement 
that the majority of beginning teachers’ difficulties were 
related to instructional activities, but they did not agree 
as to the relative seriousness of the difficulties. 

9. The beginning teachers were receptive to super- 
vision, but at least half of them received little or no super- 
vision. 

10. The beginning teachers judged the value of the 
courses they took in terms of the usefulness of the knowl- 
edge they acquired and the way in which it could be used 
to further their teaching skills. 

11. Student teaching was considered the most valuable 
course in the professional sequence, though they felt it 
would have been of greater value if the time could have 
been extended and more help given by the supervising 
teachers and college supervisors. 

12. With the exception of an expressed need for more 
laboratory experiences prior to student teaching, the 
courses in the professional sequence apparently met the 
needs of these beginning teachers. 

13. The teachers endorsed the idea that a follow-up of 
beginning teachers would be of great help to the first-year 
graduates going into the field of teaching. 
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AN ANALYSIS OF THE EXPRESSED AND 
OBSERVED DIFFICULTIES OF BEGINNING 
ELEMENTARY TEACHERS WITH IMPLICATIONS 
FOR PRE-SERVICE AND IN-SERVICE ACTIVITIES 
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Virgil Jay Wise, Ed.D. 
Indiana University, 1959 


Chairman: Hanne J. Hicks 


Purpose of the Study. The purpose of this investigation 
was to determine and analyze the expressed and observed 
difficulties of beginning elementary teachers and to show 
the implications of the findings for the improvement of 
pre-service and in-service activities. Related to the prob- 
lem was a comparison of the nature and frequency of 
teacher difficulties from the viewpoints of the teachers, 
principals, and consultants. Teaching experience and pro- 
fessional preparation were considered in their effect on 
the difficulties encountered by elementary teachers. 

Procedures. Difficulties encountered by beginning ele- 
mentary teachers were determined through interviews with 
178 elementary teachers, their principals, and consultants, 
including 89 conversion teachers who were teaching in ele- 
mentary schools and 89 licensed elementary teachers. The 
difficulties encountered by the teachers were classified 
into 10 major categories and further subdivided into 69 
specific types in order to get a refined grouping which 
would preserve the significance of the actual statements 
made and yet not be too detailed for comparisons. Com- 
parisons were made of the nature and frequency of teacher 
difficulties obtained from the three sources. 

Tabulations were made to determine the effect of teach- 
ing experience upon the difficulties encountered by first, 
second, and third year teachers from the viewpoints of the 
teachers, principals, and consultants. A comparison was 
then made of the difficulties encountered by licensed and 
conversion teachers as expressed by the teachers and as 
reported by their principals and consultants. 

Conclusions Based on the Findings. The following were 
among the most important conclusions of the study: 

1. Elementary teachers are encountering difficulties 
in a very wide range of activities but the majority of all 
difficulties encountered by beginning teachers are limited 
to a few specific types. 

2. Beginning teachers, principals, and consultants are 
in agreement that the specific types of difficulties encoun- 
tered most often by beginning teachers are difficulties in 
relation to techniques of instruction. 

3. Beginning teachers identified more specific diffi- 
culties in relation to their teaching situation than their 
principals or consultants observed. 

4. Difficulties in overcoming or adjusting to deficien- 
cies in personal characteristics and difficulties related to 
professional growth are not recognized by beginning teach- 
ers to the extent that these types of difficulties are recog- 
nized by their principals and consultants. 

5. Principals and consultants are more in agreement 
as to the difficulties encountered by beginning teachers 
than are principals and teachers or consultants and 
teachers. 

6. A wide variation exists in the amount of agreement 
shown in the nature and frequency of difficulties reported 
by teachers, principals, and consultants. 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 









3216 


EDUCATION 





7. Beginning teachers are able to find solutions to many 
of their problems as their teaching experience increases 
but some of their difficulties remain at about the same 
frequency of occurrence and a few increase in frequency. 
Difficulties related to pupil control and guidance and to 
techniques of instruction continue to present difficulties 
to teachers after three years of teaching experience, while 
difficulties related to meeting individual differences of 
pupils increase in frequency with teaching experience. 

8. Teachers, principals, and consultants agree that 
conversion teachers encounter difficulties during the first 
year of teaching more often than licensed teachers in the 
majority of specific types of difficulties and particularly 
in relation to techniques of instruction. 

9. Licensed and conversion teachers engaged in their 
third year of teaching encounter about the same difficulties 
and at about the same level of frequency. 
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THE ACADEMIC YEAR INSTITUTE FOR HIGH 
SCHOOL TEACHERS OF SCIENCE AND 
MATHEMATICS AT THE PENNSYLVANIA STATE 
UNIVERSITY DURING THE 1957-58 TERM 


(L. C. Card No. Mic 59-6804) 


John F. Yon, Ed.D. 
The Pennsylvania State University, 1959 


THE PROBLEM 


This study was made for the purpose of determining 
the values derived from participation in the 1957-58 Aca- 
demic Year Institute at The Pennsylvania State University. 
It is concerned with changes that were produced in teach- 
ers because they had been members of the AYI. It sought 
to determine motives these teachers had for accepting 
grants, objectives they hoped to realize, the extent to which 
they felt they had gained from their experiences, and the 
impact the experience had on their teaching careers. The 
study made an effort to relate the attendance at the Aca- 
demic Year Institute to the various opinions and actions 
of the participants as they affect the teaching program. 


PROCEDURE 


The main basis of the study was a series of question- 
naires administered to the members of the Academic Year 
Institute at the initiation of the program in the fall of 1957, 
at the conclusion of the Institute in the spring of 1958, and 
at the end of a year back in the classroom in the spring of 
1959. The reactions of AYI members themselves were 
supplemented by answers to questionnaires sent to princi- 
pals of the schools where these teachers had taught during 
the school year 1956-57. Answers given by the principals 
were checked against those of the AYI members to ascer- 
tain the extent of agreement. Another purpose of this 
latter questionnaire was to get administrator reaction to 
the Academic Year Institute program. Additional validating 
information was secured by telephone conversations and 
personal interviews with almost one-third of the partici- 
pants in the study and further correspondence with about 
one-half of their number. 





Main Results 


The Academic Year Institute was recognized as having 
value for the participants, the schools where they taught, 
and the communities in which they lived. Personal gains 
were listed as: (1) advancement in professional status; 

(2) advancement in position; (3) raising of individual goals; 
(4) gain in prestige; (5) acquisition of the background mate- 
rial necessary to do a better job in the secondary school 
science and mathematics instruction; (6) satisfaction with 
the teaching role. 

The science and mathematics programs in the public 
schools received a boost as these teachers promoted them 
in various ways: (1) by delivering talks to student groups; 
(2) by organizing clubs and student engineering and science 
societies; (3) by fostering curriculum revision within their 
schools; (4) by explaining the results of the Institute pro- 
gram to teachers at their meetings; (5) by meeting with 
adult science and engineering groups and securing coopera- 
tion between them and the school program; (6) by deliver- 
ing addresses to public gatherings and to some extent by 
radio and T.V.; (7) by engaging in other activities, such 
as writing newspaper and magazine articles, promoting 
science fairs, and helping with science workshops and 
institutes. 

The study showed further that teachers engaging in the 
Academic Year Institute secured advancements commen- 
surate with the gain in education and that their interest in 
and enthusiasm for teaching in the fields of science and 
mathematics had been strengthened. 
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INDUCTIVE VS. DEDUCTIVE METHOD: 
COMPARATIVE EFFECTIVENESS IN TEACHING 
ENGLISH GRAMMAR TO GENERAL GROUPS 
OF HIGH SCHOOL SENIORS. 


(L. C. Card No. Mic 59-6758) 


Luther William Allison, Ed.D. 
The Pennsylvania State University, 1959 


Problem 

This is an experimental study in the teaching of gram- 
mar to general high school seniors. It compares two meth- 
ods of conducting a class - inductive and deductive - to 
find which results in the more effective acquisition of 


knowledge. 


Procedure Used \ 

The study was conducted through four classes, two of 
which were taught by inductive methods and two by deduc- 
tive methods. Ninety-two pupils were involved in the study, 
forty-six in each group. Both groups were taught by the 
writer. 

Matched reasonably well in background and ability, the 
groups were taught the same material over a period of an 
academic year. 

A grammar program of thirty-nine lessons was 
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developed, some of which required two or three class 
periods. The work in grammar included (1) Sentence 
Structure; (2) Agreement; (3) Pronouns, Verbs, Adjec- 
tives, and Adverbs; and (4) Modification and Subordination. 

Care was taken to keep the work of the two groups par- 
allel, so that the same tests could be given both groups. 

The group being taught grammar deductively worked 
from sets of rules to the applications of the rules. The 
emphasis was teacher-planned and directive in approach. 

The group being taught grammar inductively evolved 
their own rules, principles, and ideas largely from guided 
discussion. 

The data for statistical comparison were obtained from 
initial and final test scores of the Greene-Stapp Language 
Abilities Test. 

The data were checked for statistical significance by 
the use of the t-test. 

Since the criterion was the acquisition of knowledge, 
no attempt was made to measure enrichment of vocabulary, 
improvement of attitudes and habits, ability in reasoning 
soundly, arguing effectively, listening and speaking with a 
purpose, or reading with appreciation and understanding. 


Conclusions 

The study showed (1) a consistency in favor of the in- 
ductive method of teaching over the deductive method, 
(2) that those in the higher IQ bracket did better by being 
taught inductively, although the difference was not signifi- 
cant, (3) that those in the lower half, IQ-wise, did about 
as well with one method as another, and (4) that when the 
pupils were divided on the basis of high and low final Eng- 
lish grades, over the four high school years, no superiority 
was found for either method with those making lower grades, 
but the inductive method was found to be significantly supe- 
rior to the deductive method with pupils who had made 
better grades. 





Recommendations 

Since this study limited itself to general groups of 
seniors, it is recommended that such a study might well 
be carried into college-preparatory groups, to see whether 
the trend in favor of inductive teaching would continue into 
these groups. 

It might be worthwhile also to develop such a study in 
spelling. Whether spelling is best learned by a set of rules, 
by sounding out syllables, by visualizing a word, or by the 
kinesthetic (tracing) method, is still a moot point. 

A concentrated study on compositions written by groups 
taught grammar inductively and deductively would be a 
worthwhile exploration. This study did not investigate the 
grammar-composition phase extensively, but the writer 
felt a need for further research showing whether pupils 
write better after having been taught explicit ways to write 
or whether superiority comes from extensive writing with 
the niceties developing unconsciously. 
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The purpose of this study was to construct and to stand- 
ardize a valid and reliable test to measure the baseball 
knowledge of male college students who are majoring in 
physical education and who have completed or are complet- 
ing a course of instruction in the techniques of baseball. 

The curricular validity of the test was established by 
an analysis of baseball textbooks and articles concerning 
baseball and by the judgment of a jury of 33 college base- 
ball instructors. The Table of Specifications was derived 
from selected general areas and from the average per 
cents which were assigned to each area by the judges. It 
was established that the ratings of the 33 judges were reli- 
able ratings. Two pre-tryout test forms were developed 
from 174 four-option multiple choice items which were 
constructed from the contents of nine baseball textbooks 
and three different baseball rulebooks. Two preliminary 
forms of the test were devised from the results of the pre- 
tryout testing. The preliminary forms of the test were 
administered to 759 college and university students who 
were located in 27 schools throughout the United States. 
From the results of the preliminary testing, 80 items 
were selected for the final test. Each of the final items 
had a difficulty rating between 90 per cent and 10 per cent 
when the difficulty rating was determined by the per cent 
of the examinees who answered the item correctly. Each 
of the final items discriminated at better than the five per 
cent level of confidence between the upper and lower scor- 
ing 27 per cents of the distribution when the Votaw tech- 
nique was used for item validation. Each of the final test 
items contained three or more functioning distractors. 

The mean difficulty of the final test was 54.19 per cent 
with individual item difficulty ratings ranging from 83.24 
per cent to 10.81 per cent. The final test was administered 
to 1,001 examinees from 32 colleges and universities from 
six different geographical areas of the United States. The 
range of the scores was 10 to 80 with a mean score of 
47.51. The median score of the distribution was 47, and 
the standard deviation was 10.37. The reliability coeffici- 
ent for the final test group was .847 when estimated by the 
Kuder-Richardson formula 20. National norms in the form 
of T-scores were developed on a normalized distribution 
of the scores made by 980 examinees who had completed 
the final test. A manual was produced that explained the 
techniques and procedures for the construction, the stand- 
ardization, and the use of the baseball test and the national 
norms. 

The following conclusions were drawn from the investi- 
gation: 

1. A valid, reliable, and objective baseball knowledge 
test has been constructed and standardized for college 
men who are majoring in physical education and who have 
completed or are completing a course of instruction in the 
techniques of baseball. 

2. The constructed baseball test appears adequate for 
determining the baseball knowledge of male physical edu- 
cation majors who have completed or are completing a 
course of instruction in the techniques of baseball. 
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3. The baseball test meets a definite need in the field 
of professional physical education and could be a valuable 
teaching aid for the instructors of baseball technique 
courses. 

4. The test can be a means of self-evaluation for the 
student: 

5. The national norms in the form of T-scores could 
aid the instructor in the interpretation of the test scores. 

6. The test manual could provide information concern- 
ing the construction and standardization procedures and 
techniques which could be helpful in the teacher’s evalua- 
tion of the test for use in any teaching situation. 

Microfilm $3.15; Xerox $10.80. 244 pages. 


A RECOMMENDED PROGRAM OF GUIDANCE 
SERVICES BASED ON A STUDY OF GUIDANCE 
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Lawrence Chesterfield Bryant, Ed.D. 
University of Virginia, 1959 


Statement of the problem. The purpose of this study is 
to recommend a program of guidance services for the pub- 
lic schools of Virginia based on: 

1. Present practices of guidance services 

a. In the public schools of Virginia 
b. In the public schools of selected states 

2. Opinions of educators and a jury of experts in guid- 
ance as to what guidance services will be desirable for the 
public schools 

3. Authorities in the field of guidance 

Method of study. A questionnaire was designed to de- 
termine present and desirable practices. State supervisors 
of guidance services checked present practices in their 
states, and division superintendents, principals, and coun- 
selors marked these practices in Virginia. A jury of ex- 
perts in guidance, superintendents, principals, and coun- 
selors indicated desirable practices. 

A stratified random sample of 20 per cent was made of 
large, medium, and small secondary, combined, and ele- 
mentary schools. Principals and counselors of the three 
sizes of secondary, combined, and elementary schools 
checked the questionnaire. A random sample of 20 per 
cent was made of state supervisors of guidance services 
in the United States and division superintendents in Virginia. 

Schools with enrollment from 1 to 349 were considered 
small, 350 to 700 were considered medium, and 800 and 
above were considered large. 

There were 631 recipients of the questionnaire and 613 
or 97.15 per cent returned them. These were distributed 
among eighteen groups, and seventeen groups returned all 
copies. 

Major areas covered in the study were: (1) organiza- 
tion and administration services, (2) individual inventory 
services, (3) information services, (4) counseling services, 
(5) research services, and (6) placement and follow-up 
services. 

Constructing the recommended program. The first 
step in building the recommended program was to use all 
services in the questionnaire recommended by 75 per cent 
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of the jury. The services failing to meet this criterion by 
the jury, but which were recommended by 75 per cent of 
the division superintendents, principals, and counselors 
were added. All services present in three-fourths of the 
schools were used to build the program. A few other 
services were included which were recommended by au- 
thorities in the field. From among the 145 practices listed 
in the questionnaire 139 of them were used to construct the 
recommended program of guidance services. 


CONCLUSIONS AND RECOMMENDATIONS 


The conclusions formed on the basis of data collected 
in this study are given: 

1. The organization and administration services in the 
ten selected states were generally lower than those in 
Virginia. 

2. Guidance services were organized and administered 
in at least three-fourths of the secondary and combined 
schools. A considerably smaller number of elementary 
schools had organized and administered guidance services. 

3. Many of the individual inventory services were not 
provided to any appreciable extent while others were widely 
used. 

4. With few exceptions, information services were pro- 
vided in three-fourths of the secondary and combined 
schools. 

5. The counseling services were provided in practi- 
cally all of the secondary and combined schools. 

6. Research services were weak in the public schools 
of Virginia and weaker in the public schools of the ten 
selected states. 

7. Placemert and follow-up services were weak in the 
ten selected states and in Virginia. 

8. A majority of the persons in charge of guidance 
services in the public schools of Virginia have studied 
from 3 to 9 hours in guidance, but many of them have not 
studied any courses in guidance. 

9. As a whole, a greater number of respondents recom- 
mended desirable practices than indicated present prac- 
tices were provided in the schools. 

10. Guidance services were not so prevalent in elemen- 
tary schools as in secondary and combined schools. 
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Purpose: The purpose of this study was to identify some 
of the educational needs of adult students enrolled in a high 
school graduation program of an adult high school. 


Procedure: In an attempt to study the educational needs 
of adult students in an objective manner the investigation 
was based upon a comparison of the scores made by a 
selected group of adult high school students and the scores 
made by a selected group of regular high school students 
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(enrolled in a similar course of study in the same public 
school system) on a battery of educational achievement 
tests. The tests selected were the Iowa Tests of Educa- 
tional Development (Form Y-2M). 

The original student groups were sub-divided according 
to sex and age into ten sub-groups. The following statis- 
tics were then applied to the scores of each of the popula- 
tions: Range, Median, Standard deviation. By utilizing 
the Null Hypothesis, the following hypotheses were inves- 
tigated for each test included in the study: 

Hypothesis 1. There is no difference between the 
achievement of adult high school students and regular high 
school students on each test of the Iowa Tests of Educa- 
tional Development. 

Hypothesis 2. There is no difference between the 
achievement of male young adult and male regular high 
school students. 

Hypothesis 3. There is no difference between the 
achievement of male adult and male regular high school 
students. 

Hypothesis 4. There is no difference between the 
achievement of total male adult and male regular high 
school students. 

Hypothesis 5. There is no difference between the 
achievement of female adult and female regular high school 
students. 

Hypothesis 6. There is no difference between the 
achievement of female young adult and female regular high 
school students. 

Hypothesis 7. There is no difference between the 
achievement of total female adult and female regular high 
school students. 























Findings and Conclusions: According to the criteria es- 
tablished in this investigation the adult population, with the 
exception of the young male adult students, did not exhibit 
any educational deficiencies in their test performance. 
However, an interpretation of their test achievement as 
contrasted with the test achievement of the regular high 
school students might indicate the following educational 
needs: 

Adult high school students appear to require more ad- 
vanced courses of study than those designed for regular 
high school students in the following subject or competency 
areas: 

a. Social Studies 

b. Reading Material in the Social Studies 

c. Literature 

d. Vocabulary Development : 

In the following areas, the educational needs of adult 
high school students are comparable to the educational 
needs of regular high school students: 

a. Natural Sciences 

b. English grammar 

c. Mathematics 

d. Reading Materials in the Natural Sciences 

e. Sources of Information 

Exception: Young male adult high school students are 
less competent than are regular high school students in 
the following areas: 

a. Natural Sciences 

b. English grammar 

c. Reading in the Natural Sciences 

Their educational needs are comparable to those of 
regular high school students in: 











a. Social Studies 

b. Mathematics 

c. Reading Materials in the Social Studies 
d. Literature 

e. Vocabulary 

f. Sources of Information 
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With the introduction of a new eighth grade health 
science course in Columbus Junior High Schools, there 
was need for a teacher’s guide. The dissertation describes 
how a health science guide was developed. A Curriculum 
Guide Committee assisted with the project, which extended 
over a two-year period; developmental and research pro- 
cedures, outlined below, recommended by references on 
curriculum research and by consultants, were followed in 
developing the guide. 

First, all junior high school courses were carefully 
studied to determine to what extent health science and 
general science are being taught in other subjects. This 
review of present courses revealed the objectives, areas 
of study, and teaching methods used in other courses. 

Second, pertinent literature in the field of health was 
collected, analyzed, and reviewed. This literature included 
health curriculum materials from selected cities, states, 
and national associations and textbooks from reputable 
book companies; these materials were used to help deter- 
mine suitable health problem areas and to select a format 
for the guide. 

Third, after principles of curriculum development and 
a health science point of view had been established, objec- 
tives of the guide were determined. 

Fourth, growth characteristics, needs, and interests 
of the adolescent were identified and studied. It was dis- 
covered that not only are needs and interests associated 
with growth characteristics, but they are also associated 
with health problems. 

Fifth, judgments of administrators, teachers, nurses, 
counselors, and parents regarding the selection of health 
problem areas and suggestions for construction of the guide 
were secured. Also, healthauthorities were asked tocom- 
ment on selected health problem areas. 

Sixth, some forty problem areas were selected and 
arranged under unit titles. Evidence obtained from earlier 
research steps provided the basis for the selection of these 
problem areas. 

Seventh, health resources from the schools, at the cen- 
tral office, in the community, and from out-of-town areas 
were surveyed. Criteria for screening these resources 
were established and the selected resources were compiled 
for use within the resource units. 

Eighth, the organization of the resource unit was de- 
termined and an outline of the unit, which included a title 
page, an introductory page and the body of the resource 
unit, was prepared. The general organization of the unit 
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followed the problem plan, using problems based on pupil 
needs and interests to encourage the use of the psycho- 
logical approach in the presentation of subject matter. 

Ninth, after the first draft of the guide had been com- 
pleted, it was used experimentally in the classroom from 
October 1957 to June 1959. During this time, the guide 
was introduced--at a conference, in a health problems 
course at the Ohio State University, during individual con- 
ferences, at a special meeting, and by written communica- 
tions--to administrators, teachers, nurses, consultants 
and parents. Also, during this period, the guide was 
adapted for use over television. Teachers were continu- 
ally aided in their use of the guide through visits, area 
meetings, an institute, and conferences. 

Tenth, during the spring of 1959, the guide was evalu- 
ated in terms of objectives. Three evaluative instruments 
the interview, the questionnaire, and the review--were 
decided upon and constructed, and data were collected and 
interpreted. 

A summary of the results from the evaluation was 
utilized in making recommendations for revising the guide. 
Also, suggestions for constructing curriculum guides were 
stated so that other health educators faced with similar 
curriculum problems might benefit from the work done in 
the project. Microfilm $2.90; Xerox $10.00. 223 pages. 
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Major Professor: Ralph R. Bentley 


The Problem 


The primary purpose of this research was to determine 
the farm mechanics abilities needed by farmers in selected 
areas of farm mechanics. Specifically, the study was de- 
signed to answer, in part, three basic questions. 1. What 
farm mechanics activities with respect to the tractor, 
moldboard plow and mower, do farmers perform for them- 
selves; and what jobs do they have others perform for 
them? 2. What farm mechanics activities with respect 
to the tractor, plow and mower, do implement dealers, 
teachers of vocational agriculture and farm mechanics 
specialists believe farmers should perform for them- 
selves? 3. What farm mechanics jobs with respect to the 
tractor, plow and mower, do teachers of vocational agri- 
culture teach their vocational agriculture students? 


The Method of Investigation 


The basic information for the study was obtained by 
questionnaires which were responded to by four groups of 
persons; farmers, implement dealers, teachers of voca- 
tional agriculture and farm mechanics specialists. Two- 
hundred and thirty-two farmers, 92 implement dealers, 

48 teachers of vocational agriculture and 68 farm mechan- 
ics specialists completed and returned questionnaire 
forms. The teachers of vocational agriculture were con- 





tacted and they in turn contacted personally the farmers 
and the implement dealers. The farm mechanics special- 
ists were contacted by mail. 

The data were analyzed by the Arosin Transformation 
technique and response percentages computed for each 
group. 


Summary and Implications 


One-half or more of the farmers indicated that they 
always or usually performed slightly over half of the trac- 
tor activities and almost all of the plow and mower activi- 
ties for themselves. 

The farm mechanics activities that the smallest number 
of farmers performed for themselves were in most in- 
stances those activities that require special tools or 
special skills to perform. When the beliefs of imple- 
ment dealers, teachers of vocational agriculture and 
farm mechanics specialists were considered it was found 
that the beliefs of the dealers agreed more closely with 
the indicated activities of farmers than did the beliefs 
of either the teachers or the specialists. This is shown by 
the number of significant differences which occurred when 
the beliefs of the dealers, teachers and specialists were 
compared with the indicated activities of farmers. There 
were eighty-nine significant differences for dealers, one 
hundred and thirty-three for the teachers and one-hundred 
and forty-four for the specialists. 

When the beliefs of dealers, teachers and specialists 
regarding the farm mechanic activities they believed that 
farmers should perform for themselves were compared 
it was found that there was much closer agreement between 
the beliefs of teachers and specialists than there was be- 
tween the beliefs of dealers and teachers and between 
dealers and specialists. There were one-hundred and 
three significant differences between the dealers and 
teachers, one-hundred and thirteen between the dealers 
and specialists and only six between the teachers and spe- 
cialists. 

It was also shown that one-half or more of the teachers 
of vocational agriculture were teaching one-hundred and 
twenty-eight of the one-hundred and sixty-one tractor, 
plow and mower activities listed. 

The evidence in this study seemed to result in these 
implications or suggestions. 

1. Teachers and specialists may be more advanced 
than farmers and dealers in their thinking concerning farm 
mechanics problems or they may be too far removed from 
the real farm situation to be fully cognizant of the farm 
mechanics abilities and activities of farmers. 

2. Farmers may not have the knowledge or skill needed 
to perform selected farm mechanics activities, or they 
may not have the necessary facilities or equipment needed 
to perform the activity. 

3. Since all of the teachers are not teaching the tractor, 
plow and mower activities this may imply that they do not 
feel qualified to teach many of the activities or they do not 
have the facilities or equipment needed for teaching the 
activities. 

The information resulting from this study may have 
special value: (1) for communities as they provide equip- 
ment and facilities for farm mechanics, and (2) for teach- 
ers of vocational agriculture as they plan their farm me- 
chanics courses of study. 
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GEOGRAPHIC PROBLEM SOLVING BEHAVIOR OF 
EIGHTH GRADE STUDENTS IN THE 
WARREN BEATY JUNIOR HIGH SCHOOL 


(L. C. Card No. Mic 59-6769) 


Robert E. Connors, Ed.D. 
The Pennsylvania State University, 1959 


Purpose of the Study 

The purpose of this study was twofold: 

(1) To develop a technique for measuring student un- 
derstanding of physical geographic concepts. 

(2) To determine what, if any, relationship existed 
between understanding of physical geographic concepts 
and the following: 

(a) Achievement in geography as measured by 
standardized tests. 

(b) Student understanding of geography as meas- 
ured by teacher marks in geography. 

(c) Mental age as measured by standardized tests. 





Procedure 

Two standardized achievement tests in geography were 
given 350 eighth grade students in the Beaty Junior High 
School, Warren, Pennsylvania. Ten students were selected 


at random from each decile rank of the achievement scores. 


Each student was asked to demonstrate his understanding 
of physical geographic principles by performing tasks with 
certain selected geographic data on maps, globes, pictures, 
diagrams, charts, and in concrete situations. Such tasks 
included manipulation, selection, application, identification, 
and explanation by the student. 

Interviews were tape recorded. The investigator took 
notes during the test to report pertinent behavior not ap- 
pearing on the tapes. The investigator (with the help of a 
panel) scored each of the forty-five items asked in the 
interview. Responses were placed in three categories: 

(1) good, (2) fair, and (3) poor. 

In scoring each item the investigator and the panel used 
typed results of students’ responses and supplementary 
listings of observed behavior taken during the interviews. 
When necessary, the panel listened to the original tape 
recordings. 


Conclusions 

(1) There was a significantly high correlation between 
ability to solve physical geographic problems and geo- 
graphic achievement as measured by standardized tests. 

(2) The highest correlation between achievement in 
geography and geographic problem solving behavior oc- 
curred when verbal responses and abstractions were 
involved. 

(3) The lowest correlation between achievement and 
geographic problem solving behavior occurred when stu- 
dents were asked to apply geographic principles in con- 
crete situations. 

(4) Boys scored significantly higher than girls in 
geographic problem solving behavior scores. 

(5) The greatest difference between boys and girls 
occurred in the demonstration of concrete concepts. 

(6) There was a significant correlation between ability 
to solve physical geographic problems and teacher marks 
in geography. 

(7) Correlations were noticeably lower when semi- 
concrete and concrete parts of the test were compared 
with teacher marks. 












(8) Although boys scored significantly higher in geo- 
graphic problem solving behavior scores, girls received 
significantly higher teacher marks in geography. 

(9) There was a significant correlation between mental 
age and total geographic problem solving behavior scores. 
(10) The highest correlation between mental age and 
geographic problem solving behavior occurred when map 

and globe concepts were compared with mental age. 
Microfilm $2.50; Xerox $6.80. 143 pages. 


AN ANALYSIS OF THE LEARNING EFFECTS OF 
DIFFERENTIAL TREATMENT UPON ABOVE- 
AND BELOW-AVERAGE COLLEGE STUDENTS 

ENROLLED IN A CLOSED-CIRCUIT 
TELEVISION COURSE 


(L. C. Card No. Mic 59-6772) 


Ben Calvin Duke, Jr., Ph.D. 
The Pennsylvania State University, 1959 


Statement of the Problem 


This study was designed to assess the learning effects 
of homogeneous grouping, independent study, and advanced 
readings of a theoretical nature upon above-average col- 
lege students, and the effects of homogeneous grouping 
alone on the below-average students enrolled in an eco- 
nomics course taught via closed-circuit television. 





Procedure 





The course, Principles of Economics II, with three 
hundred twenty-one students enrolled, was selected for 
the experiment at the Pennsylvania State University during 
the Fall Semester, 1959. Each class hour was divided into 
a 30 minute lecture-demonstration by the professor over 
television and a 20 minute problem-solving period super- 
vised by a proctor in each room, without the use of TV. 

Each examination given at four week intervals con- 
sisted of two sections containing (1) questions taken from 
the lecture and textbook and (2) economic problems for 
solving. Ali students attended the first four weeks as- 
signed at random. The first examination determined rank 
order. The upper forty per cent (128) were divided ran- 
domly into Group A, randomly dispersed throughout five 
of the regular receiving rooms; Group B, assigned exclu- 
sively to a separate receiving room; Group C, assigned 
exclusively to a separate receiving room with additional 
assigned readings of an advanced theoretical nature; 
Group D, excused from class attendance and administered 
the regular examinations every four weeks. 

The lower twenty per cent (64) were divided into Group 
E, randomly dispersed throughout five of the regular re- 
ceiving rooms, and Group F, assigned exclusively to a 
separate receiving room. The middle forty per cent were 
randomly assigned throughout the five regular receiving 
rooms. All rooms contained thirty-two students. The 
proctors assigned to the rooms with experimental groups 
were rotated every four weeks. 

Analysis of covariance was applied. The first exami- 
nation given at the end of a four week period served as the 
adjusting variable. To obtain a measure indicative of the 
entire semester’s work, the sum of the scores of the 
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second, third, and fourth examinations was used as the 
criterion measure. Tests were performed to determine 
differences among group means for questions designed to 
evaluate (1) common learning of facts and principles and 
(2) ability to solve economic problems. The tests were 
performed independently for the upper and lower groups. 


Results 


There were no significant differences among the above- 
average groups and below-average groups on all tests. 
Therefore in this study, (1) there was no basis for group- 
ing above- and below-average college students according 
to ability; (2) there was no basis for assigning readings of 
an advanced theoretical nature to above-average students; 
(3) above-average students demonstrated an ability to learn 
the course material independently, that is, without class 
attendance, at a level of performance equal to that of simi- 
lar students. Microfilm $2.50; Xerox $4.60. 90 pages. 


A MECHANICAL DEVICE FOR TEACHING WORD 
RECOGNITION TO YOUNG DEAF CHILDREN 


(L. C. Card No. Mic 60-176) 


George Alexander Falconer, Ed.D. 
University of Illinois, 1959 


The purpose of this study was to develop a mechanical 
teaching device which would teach word recognition to 
young deaf children by employing immediate, positive re- 
inforcement. Such a device would (1) conserve the teach- 
er’s time and effort, (2) engage pupils in self-oriented 
activities, and (3) take advantage of certain learning prin- 
ciples inherent in teaching machines. 

An immediate reinforcement, multiple-choice, elec- 
trically enervated mechanical teaching device was designed 
and constructed. Material was developed for teaching in 
the machine. It was designed to arrange contingencies of 
reinforcement in such a way as to produce discriminative 
responses in sufficiently large numbers and with ade- 
quately small increments of complexity to induce learning. 

The machine consisted of a drum upon which were fixed 
twelve cards that were visible, one at a time, through a 
window. On each card was a picture of an object and a 
multiple-choice array of five words. The learner made a 
choice of the word he considered associated with the pic- 
ture by inserting a stylus in a hole which corresponded 
with the word of his choice. If his response was correct, 
the drum was electrically enervated and moved the next 
card into position for a similar performance. The con- 
sequential action of the drum was precisely contingent 
upon a correct response, thus, providing immediate rein- 
forcement and strengthening the association between the 
picture and the proper word. 

The teaching machine was tested for its effectiveness 
as a teaching device in a study involving three phases: 

(1) an exploratory study to determine a proficient method 
of presenting teaching material in the machine, (2) a pilot 
study to test a procedure for testing the machine, and 

(3) an experimental study with a class of eight, six and 
seven year old deaf children to test the efficacy of the 


teaching technique. 





In the experimental phase of the procedure, fifteen 
unfamiliar nouns were taught over a period of ten consecu- 
tive school days, each subject spending only five minutes 
a day at the machine. The results were as follows: 


1. The eight subjects learned fifteen nouns on the 
machine in ten daily, five minute periods. 


. A paper and pencil test given to assess transfer to 
another reading task resulted in an average score 
of 13.75 words correctly transferred, with a range 
of 13 to 14 words correct. 


. Two weeks later, the same test was repeated to 
determine the amount of retention. Nearly perfect 
retention was indicated. The mean was 13.63 words 
correct, with a range between 12 and 15 words 
correct. 


It is anticipated that this will be a new technique for 
use by teachers of the deaf. Through further development, 
programs will be devised for more effective teaching of 
reading and language to the deaf. 

Microfilm $2.50; Xerox $4.00. 74 pages. 


SOCIAL SCIENCE GENERALIZATIONS FOR USE IN 
THE SOCIAL STUDIES CURRICULUM: CREATING 
TOOLS, TECHNICS, AND SOCIAL ARRANGEMENTS. 


(L. C. Card No. Mic 59-6868) 


John Milton Hofstrand, Ed.D. 
Stanford University, 1959 


The Problem 


This dissertation represents one of a series of studies 
concerned with reporting generalizations identified through 
an analysis of selected literature from the social science 
disciplines of anthropology, economics, geography, politi- 
cal science, social psychology, and sociology, and from 
literature dealing with man’s creative efforts. The scope 
of this particular study involved the identification and clas- 
sification of generalizations concerned with man’s basic 
human activity of creating tools, technics, and social ar- 
rangements. 





The Procedures 


The major procedures involved in carrying out this 
study were (1) defining the term generalization and estab- 
lishing the criteria for selection of the data; (2) selecting 
a bibliography (thirty-six books from the social sciences 
and twenty-one dealing with man’s creative role); (3) ex- 
tracting the generalizations; and (4) synthesizing and 
classifying the generalizations into categories suitable 
for reporting them as data. 

For the purposes of this study, a generalization was 
defined as a universally applicable statement at the highest 
level of abstraction relevant to all time or stated times 
about man, past and/or present, e in the basic 
human activity of crea tools, technics, and social ar- 
rangements. The criteria for selection provided that 
(1) opinions, literal facts, concepts, and definitions are 
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not generalizations; (2) the stated generalization is not 
limited by reference to specific geographic or cultural 
boundaries; (3) the generalization must deal with man in 
a societal orientation, not as an isolated individual; and 
(4) the stated generalization, or the context in which it 
appears, shows that the author believes that there are no 
known exceptions. 


The Data 


The data were classified within the following major 
categories: (1) Creating; (2) Tools; (3) Technics; and 
(4) Social Arrangements. A section of Chapter III, “Pre- 
sentation of the Data,” is reproduced here: 


1. Creating 
“Invention . . . materially modifies the 
conditions of social living. . .” 
23-292 


“/The/ combination of known elements to create 
a new invention is not confined to material 
culture; it is characteristic of social inven- 
tions as well. 


10-791 


“ ...a discovery or invention, once it is 
made, is without result and sterile unless it 
is adopted.” 


46-59 


The two hundred eighty-five generalizations reported 
in this study should be useful to different lay and profes- 
sional groups interested in social studies programs. These 
generalizations represent a readily available store of data 
dealing with man’s efforts in creating tools, technics, and 
social arrangements, drawn from scholarly disciplines 
and categorized in cross-disciplinary and cross-cultural 
terms. These reported data should provide future re- 
searchers with the material needed for testing hypotheses 
about the creative efforts of man as a topic of study in the 
social studies. Microfilm $2.50; Xerox $8.40. 183 pages. 


THE GUIDANCE COMPETENCES OF THE TEACHER 
AS PERCEIVED BY THREE GROUPS: SECONDARY 
ADMINISTRATORS, COUNSELORS, AND TEACHERS. 


(L. C. Card No. Mic 59-6869) 


William Warren Kallenbach, Ed.D. 
Stanford University, 1959 


The search for success criteria (or the successful 
individual) in teaching has been a long and difficult one 
and current attempts have yet to evolve a theoretical 
framework that reaches a satisfactory level of empirical 
support. The most widely accepted statement of what con- 
stitutes good teaching is that formulated for the California 
Council on Teacher Education by Lucien B. Kinney and 
co-workers at Stanford University. This statement, pub- 
lished by the California Teachers Association, appears in 





Kinney’s Measure of a Good Teacher and is known as the 
“California Definition of Teacher Competence.” It has 
been accepted as the “point-of-view” of the teacher educa- 
tion committees of the CTA and the NEA and the member- 
ship of the AACTE. The California Definition delineates 
six areas (roles) in which the classroom teacher is to 
function effectively. These roles have been carefully de- 
fined in terms of competences (e.g. “Identifies learning 
difficulties”) and have been carefully evolved from many 
educational sources to represent behavioral descriptions 
of what the teacher should be able to do. One of these 
roles—A Counselor and Guidance Worker—is the concern 
of this study; specifically, whether or not its competences 
are judged as important to classroom teaching by repre- 
sentative groups of educators. 





Design of the Study 


A pre-tested questionnaire, listing thirty California 
Definition guidance competences, was mailed, with a cover- 
ing letter and Information Sheet, to each of the secondary 
administrators and counselors in one “representative” 
California county. The same materials were mailed to a 
randomly-selected group of secondary classroom teachers 
in the same county. In all, 398 questionnaires were mailed. 
The educators were asked to mark the level of importance 
to classroom teaching they assigned to the competences of 
the two-part questionnaire. Those questionnaires returned 
(72 per cent) were analyzed for significance of response 
frequency deviations from levels of chance expectancy. 
Response patterns of the various groups were also com- 
pared for levels of similarity. 

The competence statements were found highly accept- 
able (chosen significantly more than chance expectancy) 
with but three exceptions to the groups of the study. All 
of the competences were accepted or rejected by the Com- 
bined Groups at the p < .001 level of significance except 
one which was accepted at the p-<.01 level. The response 
patterns of the Selected Groups were very similar to those 
of the Combined Groups. The three competences rejected 
were “Makes case studies,” “Makes effective use of socio- 
grams,” and “Attends and participates effectively in guid- 
ance workshops.” 

Very few response frequency differences significant 
at the p- <.01 level were found between the Selected Groups 
and fewer still that were significantly different in both 
Parts A and B. A comparison of response patterns for 
the major groups of the study showed Spearman r’s of 
from +.76 to +.97; all significant at p-<.01 level. Ken- 
dall’s coefficient of concordance (W) was determined for 
the teaching area groups of the study and found to be a 
highly significant +.91. 


Conclusions 


The statement of guidance competences—a statement 
of the guidance role of the teacher—was found to be bery 
acceptable (with very few exceptions) to all educator groups 
of the study. It would seem that a very favorable “climate 
of approval” exists, in this one locale at least, for the 
active participation of the classroom teacher in the guid- 
ance program of the school. This active participation 
could include, for example, use of homerooms in which 
the teacher could fully implement his guidance competences 
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and increasing use of the classroom teacher as a member 
of the school’s “guidance team.” 
Microfilm $2.50; Xerox $6.80. 142 pages. 


AN ANALYSIS OF TEACHERS’ ATTITUDES TOWARD 
THE USE OF AUDIO-VISUAL MATERIALS 


(L. C. Card No. Mic 59-6410) 


Gaylen Berton Kelley, Ed.D. 
Boston University School of Education, 1959 


Problem: The purpose of this study was to determine 
the relative importance of various background factors in 
determining teachers’ attitudes toward the use of audio- 
visual materials. The attitude that the teacher holds re- 
garding the use of these materials will greatly affect the 
success of any audio-visual program. 

Procedure: A review of the available literature was 
made in the areas of definitions of attitude and attitude 
formation, measurement of attitude, and teachers’ atti- 
tudes toward audio-visual materials. 

Experts in the field of audio-visual education were 
asked to submit a list of factors which they felt were sig- 
nificant in the formation of teachers’ attitudes toward the 
use of audio-visual materials. These lists of factors were 
used in the construction of a background information sheet 
which was used to collect information concerning the edu- 
cation and experience of the teachers used in the study. 

An attitude rating scale was constructed by means of 
the Thurstone technique of equal-appearing intervals. A 
large number of attitude statements was collected, edited, 
and rated by a jury technique to give an instrument which 
was used to obtain an index of attitude toward audio-visual 
materials. 

Information was received from 995 teachers who filled 
out the background information sheet and rating scale. 
These teachers worked in the Boston area or attended 
Summer School at Boston University during the 1957-1958 
summer sessions. 

Comparisons were made between teachers’ attitudes 
and the various background factors by means of chi-square 
contingency tables. Null hypotheses were set up for each 
comparison and the .05 level of confidence was chosen to 
determine significance. 

Findings and Conclusions: Sixteen of the twenty-four 
comparisons between background factors and teachers’ 
attitudes toward audio-visual materials were significant. 
The following are listed in rank order according to the 
magnitude of the obtained chi-square. Favorable attitudes 
on the part of teachers were significantly related to: 


1. Encouragement by supervisors. 

2. Frequency of teachers’ use of materials. 
3. Ease of ordering materials. 
4 


. Satisfactory previous experiences with audio-visual 
use. 


5. Availability of equipment. 
Fellow teachers’ use of audio-visual materials. 


7. Grade level; kindergarten and elementary teachers 











have more positive attitudes than do junior high and 
high school teachers. 


8. College instructors’ use of audio-visual materials. 
9. Amount of material available. 


10. Proper physical arrangement of the classroom for 
use of audio-visual materials. 


11. Sex: women have more positive attitudes toward 
audio-visual materials than do men. 


12. Condition of materials. 
13. Training in the production of audio-visual materials. 
14. Course work in audio-visual education. 


15. Age: older teachers are more moderate in their 
attitude toward audio-visual materials. 


16. Number of years of formal educational training. 


No relationship was observed between teachers’ atti- 
tude and: 


1. Number of years of teaching experience. 
2. Equipment breakdown. 


3. Presence of an audio-visual director in the school 
system 


Subject matter field in which the teacher works. 
Availability of funds for audio-visual education. 
Mechanical ability of the teacher. 


Presence of a building coordinator for audio-visual 
education. 


8. Whether the audio-visual director worked full-time 


or half-time. 
Microfilm $2.50; Xerox $8.20. 177 pages. 
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THE EFFECT OF UNDERSTANDING ON THE 
REORGANIZATION AND PERMANENCE OF LEARNING: 
A STUDY IN VERBAL PROBLEM SOLVING. 


(L. C. Card No. Mic 59-6312) 


Angela Pace, Ph.D. 
Syracuse University, 1959 


Supervisor: Vincent J. Glennon 


This study was conducted in an effort to determine the 
effect of systematic instruction in understanding the funda- 
mental processes upon: 


1. ability to solve verbal problems in arithmetic, 
2. ability to solve problems with distorted cues, 


3. permanence of learning. 


Thirty fourth-grade children divided into two equated 
groups were used. On 3 days a week during the experi- 
mental period, which lasted 8 weeks, Group II (the 
experimental group) received systematic instruction to 
develop understandings of the four fundamental processes. 
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Especially-prepared sets of problems were used as the 
basis for the discussions during which the children were 
asked to read each problem, to tell how it was to be solved, 
and to defend their choice of process. 

Group I (the control group) received no instruction in 
problem solving. The children in this group merely solved 
sets of problems identical to those used in Group II. Their 
papers were then collected and not returned. 

At the end of the experimental period, the Arithmetic 
Reasoning Test of the Stanford Achievement Tests, Form 
K, was given to Groups I and II and results were compared 
with the results of Form J of the same test, which had been 
given as an initial measure, in order to determine gains 
made in problem-solving ability. The results showed that 
the difference between the means of Forms J and K for 
Group I was negligible (P>.70). For Group II, however, 
the difference between the means was Statistically signifi- 
cant (P <.02). | 

The experimental period was followed by an interval of 
8 weeks during which Groups I and II received identical 
instruction in arithmetic, but no work in problem solving 
was involved. Then Form L of the Arithmetic Reasoning 
Test was given and results were compared with the results 
of Form K of the same test in order to determine if gains 
made during the experimental period were maintained. 

The results showed that both groups were able to maintain 
gains. The difference between the means of Forms K and 
L for Group I was statistically significant (P<.05). The 
difference between the means for Group II was statistically 
significant also (P<.001). | 

During the course of the experiment, 5 problem tests, 
consisting of 10 conventional problems and 5 problems 
with distorted cues, were also given to Groups I and II and 
the children were interviewed in an effort to discover to 
what extent their solutions to the problems were based 
upon understandings of the fundamental processes. 

An analysis of these tests and interviews showed the 
following results: 


1. Both Groups I and II showed an increase, from 
Problem Test I to Problem Test IV, in number of 
correct solutions to both types of problems and in 
number of correct solutions based upon understand- 
ings of the processes. However, Group II made 
gains than Group I both in number of correct solu- 
tions to the problems and in number of correct 
solutions based upon understandings of the proc- 
esses. 


2. Problem Test V, given at the, end of the post- 
experimental period, revealed that both Groups I 
and II not only maintained gains made during the 
experimental period but also showed improvement 
with respect to: 


a. number of correct solutions to the conventional 
problems and to the problems with distorted 
cues, 


b. number of correct solutions based upon under- 


standings. 
Again, Group II made greater gains than Group I. 


3. The increase in number of correct solutions to the 
conventional problems and to the problems with 
distorted cues was accompanied by an increase, 
for both groups, in number of correct solutions 








based upon understandings. In short, growth in 
understandings was accompanied by an increase 
in number of correct solutions. 


The results of the 5 problem tests, the interviews, and 
the Arithmetic Reasoning Tests seem to indicate that the 
development of understandings of the fundamental proc- 
esses is a crucial factor in improving problem-solving 
ability. Microfilm $5.10; Xerox $17.00. 397 pages. 


HISTORICAL BACKGROUNDS AND PUPIL ACTIVITIES 
IN THE TEACHING OF INDUSTRIAL ARTS IN THE 
PUBLIC JUNIOR HIGH SCHOOLS OF NEW YORK CITY 


(L. C. Card No. Mic 59-6228) 


Julius Paster, Ed.D. 
New York University, 1959 


Chairman: Professor William P. Sears 


Purpose of the Study 

The purpose of this study was to (1) present an over- 
view of the backgrounds of the industrial arts program in 
the junior high schools of New York City and (2) survey 
the activities employed in current programs. 


Methodology Employed 

Three techniques were used in obtaining the data for 
this study. The first method employed a search of docu- 
ments of primary and secondary sources to provide a 
frame of reference for ascertaining the origins of the in- 
dustrial arts program in New York City. 

A normative-survey was employed for gathering data. 
A questionnaire was forwarded to 306 industrial arts 
teachers of grades seven, eight and nine within eighty- 
three schools in the City of New York. The percentage of 
completed questionnaires was greater than 72 per cent. 
This group represented more than forty per cent of all 
industrial arts teachers regularly assigned in grades 
seven, eight and nine. The questionnaire was also directed 
to 100 teachers of industrial arts in junior high schools 
within large municipalities outside of New York City. The 
responses from areas outside of New York City, totaling 
forty-four, were employed as a basis for a check of the 
returns received from New York City. The design of the 
questionnaire included background information as to the 
program, school, teacher, and student. The second part 
of the questionnaire listed various activities suggested by 
the literature, that should reflect the realization of the 
various industrial arts objectives. Teachers were re- 
quested to indicate (a) whether the activity was employed 
in their program, (b) the use of project construction with 
the activity, and (c) the extent to which the listed activity 
or experience may contribute to the realization of an in- 
dustrial arts objective. 

The third technique employed the observation-interview 
method for noting the various phases of the junior high 
school industrial arts program in actual operation. Em- 
ploying a structured observation and interview format, the 
investigator personally observed one hundred twelve indus- 
trial arts shops in various schools, having grades seven, 
eight, and nine. Conferences with teachers, supervisors, 
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and administrators, provided concomitant information in- 
digenous to the implementation of the junior high school 
industrial arts program. 


Conclusions 

A broad survey of the junior high school industrial arts 
program in New York City has provided the basis for find- 
ings and interpretations: 





1. The industrial arts program reflects practices 
which are not in consonance with industrial prac- 
tices of mechanization, production, and automation. 


2. The concepts of industrial arts lie within the frame- 
work of general education. 


3. The significant factor identifying all phases of indus- 
trial arts is manipulative activity. Confusion exists 
as to the nature, aims, objectives, and emphasis 
within the total industrial arts program and its 
specific areas. Vestiges of manual training have 
manifested itself in the philosophy and methodology 
in carrying forth the current program. 


4. Lack of definite statements of objectives, permits 
wide interpretation of philosophy, methodology, and 
practice by the teacher, supervisor and adminis- 
trator. Inferential meanings are justified for activi- 
ties which reflect the extremes in implementing the 
program. 


9. Administrative and supervisory policy has permitted 
the industrial arts program to reflect the non-aca- 
demic phase of the school. 


6. Due to a lack of specific content, the current pro- 
gram of industrial arts does not lend itself to cri- 
teria for evaluation. 


7. The design of many industrial arts shops has not 
included adequate space for storage, finishing, and 
planning centers. 


8. Specific definition and validation should be ascribed 
to the following camouflage of terminology employed 
in the industrial arts program. 


interpretation of industry 
consumer information 
design 
articulation and integration 
Microfilm $5.00; Xerox $17.80. 391 pages. 
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SOME BASIC GEOGRAPHIC CONCEPTS TO WHICH 
ELEMENTARY STUDENTS CAN RELATE 
SUBSEQUENT KNOWLEDGE 


(L. C. Card No. Mic 59-6794) 


Mildred Elizabeth Ross, Ed.D. 
The Pennsylvania State University, 1959 


The purpose of this study was to formulate geographic 
concepts which could be part of a framework upon which 
an elementary school geography program could be based. 
1. The major purpose was the identification of basic 
geographic concepts which would provide a framework to 
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which students could relate subsequent geographical knowl- 
edge. 2. The subordinate purpose was to state these basic 
geographic concepts in form and phrasing readily applica- 
ble to the instruction of children. 

Procedure in the study was to examine the Annals of 
the Association of American Geographers, the Professional 
Geographer, the Journal of Geography, and other periodi- 
cals, publications, and monographs of professional geogra- 
phers to determine recurrence of emphases in geography 
today. From these findings, the writer established rela- 
tionships between human geography and phy sical geography. 
The three major concepts were derived: 1. physical phe- 
nomena affect man’s economy; 2. physical phenomena 
affect man’s distribution; and 3. physical phenomena affect 
man’s social and political organization. 

Each of these major concepts was developed by sub- 
Ssidiary concepts related to physical phenomena: land- 
forms, climate, soils and water, vegetation, and mineral 
resources. 

These concepts were printed as Form I and sent to 
professional geographers and teachers of geography for 
evaluation. After the validity of these concepts was as- 
sessed, they were restated in unit or subordinate concept 
form designed for children. Printed as Form II, these 
statements were sent to elementary curriculum specialists 
for evaluation. These statements were judged according 
to the possibility of being learned by children. 

Principal findings reveal that in general, geographers 
accept the major concepts as presented and their subsidi- 
ary concepts as basic to geography. The reports made by 
elementary curriculum specialists on Form II, the state- 
ments of geographic concepts for children were uniformly 
favorable. Comment in general was restricted to criticism 
of phrasing, which in some instances was considered too 
complex or too brief. 

Conclusions indicate that it was possible to get general 
agreement upon concepts basic to the profession, although 
geography is a large and complex field, divided into many, 
and often conflicting, systems of approach. Responses 
from elementary curriculum specialists indicated that 
they consider the presentation in Form II to be an effective 
basis upon which to construct a program of geographic 
education in elementary schools. 

Microfilm $3.30; Xerox $11.50. 255 pages. 
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THE EFFECT ON ACHIEVEMENT OF TWO 
DIFFERENT APPROACHES TO REMEDIAL READING 


(L. C. Card No. Mic 59-3499) 


Fred Schab, Ed.D. 
George Peabody College for Teachers, 1959 


Major Professor: Harold D, Drummond 


The purpose of this study was to determine the effect 
on achievement of two different methods of instruction in 
remedial reading. Achievement was measured in terms of 
gains recorded on the Stanford Achievement Test which 
was administered before the beginning and at the conclu- 
sion of the experiment. 

The criteria used to select the subjects for the experi- 
ment from among 147 members of the fifth grade of the 
Warren County, Kentucky, High School were: one year or 
more below normal reading progress, and an intelligence 
quotient of 85 or higher. The results of the administration 
of the Stanford Achievement Test and the Henmon-Nelson 
Test of Mental Ability indicated that fifty-three children 
were eligible to participate. Twenty-four of these fifth- 
grade children were selected at random and placed into 
four groups each consisting of six members. Two of the 
groups were taught by one method and two by another 
method. 

One of the methods used in the remedial instruction 
was labeled *teacher-planned activities.” This technique 
employed supplementary readers, assigned library books, 
magazines, and the usual drills designed to develop read- 
ing skills. All the activities were chosen and directed by 
the special teacher. The *teacher-pupil-planned activities” 
method aimed at maximum ego-involvement of the pupils. 
The practice reading materials were created cooperatively 
by the students. Procedures were selected under the guid- 
ance of the special teachers. . 

The two specially trained teachers used both remedial 
methods. Daily teacher conferences provided for the 
maintenance of as much uniformity of materials and meth- 
ods as possible. Twenty-eight periods, fifty-five minutes 
in length, were available for remedial instruction during 
the course of the study. 

The gains in reading achievement found after adminis- 
tration of the post test were treated by an analysis of vari- 
ance, using the F test of the significance of differences at 
the 5 per cent level of confidence. The F test was applied 
to differences in gains attributable to the teachers, methods, 
and the interaction between them. ° 


Findings of the Study 


No significant differences were found between the in- 
telligence levels of the two pairs of groups. The gains in 
average reading achievement made by the children in the 
groups taught by the “teacher-planned activities” method 
were greater than those made by the children in the groups 
using the “teacher-pupil-planned activities” approach. 
However, when this difference was tested for statistical 
significance, the null hypothesis was sustained. When the 
gains made on the subtests of the Stanford Achievement 
Test were considered, the groups having instruction by the 
“teacher-planned activities” method were found to have 
made significant gains in spelling and science. 

Observations and comments made by the regular and 








special teachers concerning changes in attitudes, interests, 
and general behavior were more favorable to pupils in the 
“teacher-pupil-planned activities” groups. Comments 
made by the same teachers about the behavior of the pupils 
taught by the “teacher-planned activities” method were 
frequently negative. 

The conclusion drawn from the results of this experi- 
ment is that remedial reading instruction, conducted in a 
permissive atmosphere and utilizing the creativity of 
children, can achieve results similar to those obtained by 
more systematic techniques. However, the “teacher- 
pupil-planned activities” approach is more likely to result 
in the development of positive attitudes toward reading. 
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(L. C. Card No. Mic 59-6879) 


Allan Arthur Siemers, Ed.D. 
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The purpose of the study was to determine existing 
curricular structures, methods, and materials being used 
in one-year world history courses in selected California 
high schools. Data were evaluated in light of statements 
made by social studies authorities and related to publica- 
tions of the National Council for the Social Studies and 
other pertinent curricular materials. 

Questionnaires were sent to a geographically stratified 
sampling of one-hundred high school world history teach- 
ers; each of six geographical divisions in the state was 
proportionately represented according to the number of 
world history students enrolled in that division. 

Percentage data were discussed in terms of (1) results 
of the total California sample, (2) comparisons between 
returns from “metropolitan” and *non-metropolitan” areas 
in California, and (3) comparisons between this study and 
a somewhat similar study conducted in Illinois in 1957. 

A critical ratio formula and a table of confidence limits 
are included. 

Content.--Nearly three-quarters of the sample try to 
teach about all areas or topics in world history while 
slightly over one-quarter give emphasis to Europe and 
the Mediterranean areas. Asian and Pacific history are 
treated as units in world history and through current 
events discussion by approximately seventy and sixty per- 
cent of the sample respectively. 

Course organization and methodology.--A chronological 
approach is used by over three-quarters of the teachers 
with topical and geographic-areas approaches as second- 
ary means of course organization. Teacher lectures, class 
discussion, oral reports, and films are the primary in- 
structional means with relatively little attention given to 
a wide use of panels, small group work, guest speakers, 
and recordings. 

Materials.--Over ninety percent of the sample use a 
basic textbook and half the sample favor a text which 
treats all areas or topics in world history about evenly. 
Approximately fifty percent of the teachers favor either 
a two-volume textbook or uni-texts. Half of the teachers 
use newspapers, periodicals, encyclopedias and materials 
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developed from other sources; however, a quarter of the 
sample never use paperbacks for outside reading, a third 
never use radio or TV, and over half never use other texts 
as sources for instructional materials. 

Biography and historical novels are used by forty-two 
and twenty-three percent of the teachers respectively, 
while materials in current events and controversial issues 
are incorporated into units in world history by over sixty 
percent of the sample. 

Teacher-constructed objective tests and class discus- 
sion are the chief means of evaluation, while essay tests, 
papers and notebooks, and classroom behavior are used 
as evaluative means by over two-thirds of the sample. 

Academic training and class load.--Of the fifty two 
teachers holding only the Bachelors Degree, thirty-four 
had majored in history or social studies, while seventeen 
of the forty-eight teachers holding a Masters Degree had 
similar concentration on the graduate level. Seven percent 
of the Bachelors and twenty-one percent of the Masters 
Degree teachers hold majors in Education. 

Three or more world history classes were taught by 
forty-four percent of the sample. Slightly more than half 
the sample taught one or two classes in addition to world 
history, generally in the social studies. 

Classroom problems.--Nearly one quarter of the sam- 
ple saw a lack of time, student apathy, and students’ lack 
of a geographic background as primary classroom teaching 
problems; over one-third considered poor instructional 
resources a major problem. 

Over three quarters of the sample would accept help 
from a national organization in preparing resource units 
and teaching units, while nearly two-thirds of the teachers 
believed that a national organization should investigate the 
necessity for a national secondary social studies curricu- 
lum. Microfilm $2.70; Xerox $9.40. 207 pages. 








EXPLANATION AS AN ASPECT OF CRITICAL 
THINKING IN SECONDARY SCHOOL 
SOCIAL STUDIES 
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Leonard Fordyce Swift, Ph.D. 
University of Illinois, 1959 


Widely accepted as an objective in secondary level 
social studies, critical thinking has been construed in sev- 
eral ways. Defined as the process of examining the basis 
or acceptability of statements in social studies, it involves 
a number of subprocesses. Among them are the examining 
and appraising of arguments, evidence, and explanations. 
Preparation and use of materials for teaching about these 
processes call for familiarity with their conceptions and 
usages. The last-named process, explanation, and concep- 
tions and usages of that term constitute the body of this 
study. These usages are found in ordinary language; in 
existing social studies materials; in areas of social in- 
quiry such as history, economics, political science, and 
sociology; as well as in the area of logic and theory of 
inquiry. 

Though the term “explanation” is occasionally used as 
a synonym either for “describe in detail” or for “interpret 
in other words,” in its relational usage an explanation is a 





response to a why-question, an accounting for, a process 

of establishing some connection between one set of condi- 
tions or state of affairs and another. It thus has botha 
particular and a general usage. If the statements at hand 
account for a given event or state of affairs, they constitute 
a particular explanation as distinct from the inclusive proc- 
ess of explanation-in-general. 

To provide a basis for the appraisal of particular ex- 
planations, the rational mode of explanation-in-general is 
posited and distinguished on the one hand from nonrational 
modes of explanation typified by primitive and immature 
explanations, and on the other from particular explanations 
of various types developed in the different fields of social 
inquiry. The rational mode of explanation-in-general ex- 
hibits a logical structure, and in prose is a kind of argu- 
mentation termed an “explanation sketch.” In a complete 
form the sketch includes (a) one or more generalizations 
of varying degrees of probability and generality, (b) state- 
ments of boundary and initial conditions as subsuming 
statements, and (c) a valid conclusion about the affair to 
be explained, the explicandum. The rational mode of ex- 
planation-in-general yields several criteria for appraising 
particular explanations, including both logical consistency 
and empirical truth. 

In addition to the conception of the rational mode of 
explanation-in-general, there are several conceptions of 
explanation designated as “types of explanation” which 
have arisen from lines of thinking about the process of 
explanation in different areas of social inquiry. Those 
considered are the subsumptive, teleological, dispositional, 
psychological, genetic, causal, and historical types of ex- 
planation. Particular explanations developed according to 
the conceptions in any one of these types are open to ap- 
praisal in accordance with questions derived from the 
rational mode of explanation-in-general. 

These types of explanation, as instances occur in social 
studies material and social inquiry, are described and ex- 
amined for their roles in teaching about explanation in 
social studies. One variety, teleological explanation in- 
volving entelechies, is rated as a form of pseudo explana- 
tion. Other types already partly and implicitly in use in 
social studies afford means for gradual extension of stu- 
dents’ understanding of the different aspects of explanation. 

Finally, to show applications to the classroom, implica- 
tions and suggestions for teaching are developed in several 
forms, including examples of exercises combining typical 
social studies content with some of the conceptions of ex- 
planation delineated. 

Microfilm $2.50; Xerox $7.80. 167 pages. 
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This study sought to determine the effect of promotion 
and nonpromotion on pupil achievement and social-personal 
development in the elementary school. The subjects were 
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two groups of sixty-six children each, matched with re- 
spect to sex, IQ, chronological age, achievement test data, 
and located in similar schools. One group consisted of 
low-achievers who were promoted to the fourth grade, the 
other was made up of low-achievers who were not promoted 
and repeated the third grade. Similarity in experimental 
conditions obtained with regard to teacher experience, 
training, and continuity; pupil attendance, health, and home 
and family conditions; and instructional materials and 
methods. The measures of achievement were gain scores 
in twelve areas derived from the California Achievement 
Test, Primary, and the Gates Advanced Primary Reading 
Tests administered prior to the promotional decision and 
at the end of the experimental year. Teacher ratings on 
the following seven personality traits: emotional control, 
creativeness, judgment, cooperation, dependability, cour- 
tesy, and work habits; and choice by classmates as desir- 
able and undesirable work and play companions served as 
measures of social-personal development. The effect of 
promotion and nonpromotion was observed through a com- 
parison of the groups on these measures. 

A three-decision procedure employing a sign or t test 
was used to decide (1) in favor of the promoted group, 

(2) in favor of the nonpromoted group and, (3) in favor of 
no difference between the groups. The statistical tests 
were constructed so that the probability of deciding in 
favor of the promoted or nonpromoted was, in each instance, 
.05, and the probability of falsely rejecting the hypothesis 
of no difference .10. 

In the twelve areas of achievement, three decisions 
favored the promoted, one decision favored the nonpro- 
moted, and eight decisions were in favor of no difference. 
In those areas in which the hypothesis of no difference was 
not rejected, the majority of the observed differences in 
sample means were in the direction of the promoted pupils. 
The gains in all twelve areas for the pupils of both groups 
were less than the gains normally expected of typical 
pupils on the tests used. From these data it was concluded 
that nonpromotion in itself does not improve school achieve- 
ment. 

With respect to the eleven aspects of social-personal 
development, two decisions favored the nonpromoted, and 
nine decisions were in favor of no difference. On those 
aspects for which the hypothesis of no difference was not 
rejected, the bulk of the observed differences in the sam- 
ple medians were in the direction of the nonpromoted 
pupils. Although these findings may have been influenced 
by variables other than the promotion factor, they suggest 
that nonpromotion may not have as adverse an effect on 
social-personal development as previous research has 
indicated. 

No attempt was made to influence the treatment ac- 
corded the pupils of this investigation by their teachers. 
Some data were collected, however, on the instructional 
techniques and materials employed. The information avail- 
able reveals that few adjustments in curriculum, methods, 
and materials were made. This fact, when coupled with 
the few benefits that appear to accrue from nonpromotion, 
indicates a need for school workers to (1) clarify the 
bases for promotional decisions, (2) develop special cur- 
ricula, methods, and materials which will facilitate indi- 
vidualized instruction and, (3) experiment with forms of 
school organization designed to permit continuous pupil 
progress in an effort to insure a more effective educational 
program for the low-achiever. 

Microfilm $2.50; Xerox $6.20. 127 pages. 








THE SCOTTISH COMMON-SENSE PHILOSOPHY 
AS A FACTOR IN AMERICAN EDUCATION 
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1. Statement of the Problem. The problem was to 
bring into historical perspective the relationships between 
the evolution of American educational thought, particularly 
in the field of educational philosophy, and certain develop- 
ments within the philosophical movement known as the 
‘Scottish School of Common-sense Philosophy.’ The prob- 
lem, therefore, resolved itself into evolving answers to 


two interrelated questions: 


a. What are the facts with respect to the Scottish 
Common-sense Philosophy as a factor in the 
evolution of American educational thought? 


iS 


What is the significance of these facts, particu- 
larly in terms of the fresh insights they may 
yield in understanding the divergent educational 
philosophies of present-day America and the 
marked traditional-progressive dichotomy 
therein? 


2. Study Design and Procedure. The research effort 
was organized around the following specific procedures: 





a. An analysis of the Scottish School of Common- 
~gense Philosophy--its origins, purposes, char- 
acteristic methodology, and doctrines--with 

special attention to the Philosophy’s educational 


manifestations; 

b. An evaluation of practices and policies in Amer- 
ican educational history to determine the influ- 
ence of the Scottish Common-sense Philosophy; 

c. A logical demonstration of-the implications for 


present-day progressivism and present-day 
traditionalism in American education of Scottish 
Common-sense factors in the history of educa- 
tional thought. 


Research materials included philosophical, historical, 
and educational publications of both adherents and critics 
of the Common-sense Philosophy from about the middle 
of the eighteenth century to approximately the first decade 
of the twentieth century. These writings included works 
by Scottish, English, French, and German authors, as well 
as by Americans, and consisted of biographies and auto- 
biographies, textbooks, sermons, commentaries, magazine 
and neswpaper articles, and histories. 

3. Results and Conclusions. The study suggests that 
during the formative period in American education, the 
influence of the Scottish Common-sense Philosophy was 
clear and powerful. It was exerted upon Americans active 
in education both through interpersonal relationships and 
through the writings of avowed followers of the Common- 
sense School, and it reached our shores as a kind of three- 
part harmony from Scotland, from England, and from 
France. It wasfound to lie at the heartof many of the most 
eloquent and important pronouncements about American 
education as an enterprise, as well as to be contained in the 
simple faith and practice of the humble on our frontiers. 

In sum, the most constant single elementin American 
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education during the period from just before the American 
Revolution to the end of the nineteenth century has been 
shown to be the thread of doctrine stemming from the Scot- 
tish Comm6n-sense Philosophy. Moreover, exponents of 
the Philosophy utilized it to buttress the general economic 
position known as the ‘gospel of wealth,’ and this eventually 
produced a philosophical dichotomy. As a result, both 
traditionalism and progressivism in education are directly 
rooted in the development of the Common-sense Philosophy 
in the United States. 

As a general conclusion, therefore, the study suggests 
that a promising starting point for reconciliation of present- 
day philosophical differences among educators and laymen 
alike may well be found in careful examination of the cen- 
tral propositions of the Common-sense Philosophy. In 
particular, the semantic and linguistic ambiguities which 
were the targets of much of the School’s efforts may be 
clarified by such an examination, and the divisive forces 
presently at work in American education may be minimized 
through restudy of the common philosophical originof much 
of what superficially seems to be totally incompatible in 
today’s American educational theory. 

Microfilm $4.00; Xerox $13.60. 311 pages. 


A CRITICAL EXAMINATION OF DEWEY’S VIEWS 
ON HUMAN NATURE, HUMAN BEHAVIOR, 
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The study ultimately aims at a clarification of Dewey’s 
naturalistic moral concepts, an examination of his views 
on human nature and behavior preparing the way to this 
goal. The study first treats topics such as the generic 
traits of human nature and the human situation, the con- 
cepts of habit, impulse, and personality structure, and the 
dynamics of behavior (especially, affective experiences 
and the concept of “situation”). Next, the examination 
covers topics such as the moral act and moral judgment, 
the stages of moral judgment, the criteria of moral good-- 
happiness and growth, and a justification of growth as a 
moral principle in the light of a formulated psychology of 
ethics. 

An affective theory of motivation, value, and moral 
good is assumed as the writer’s central thesis. Its gist 
is: the evaluative human organism not only approaches 
pleasurable experiences and avoids painful experiences, 
but also subjectively tends to enhance and optimize the 
former and to reduce and minimize the latter; morality 
lies in making the realization of such tendencies objec- 
tively possible. 

The following are major clarifications and criticisms. 





(1) When Dewey stresses the point that man, as a highly 
evaluative animal, does and should use intelligence for the 
increment of his well-being, he has tacitly assumed an 
affective theory of motivation, value, and moral good. Yet 
his formal statement about motivation is not consistent 
with the above view, mainly because he has confused the 
goal of an act and the conditions for goal realization. 


(2) Dewey has two usages of “habit”: motivational and 
non-motivational. His “intelligence,” “reason,” “mind” or 
“the rational attitude” has a motivational force, denoting 
an integrated cognitive function supported by the basic 
human tendency--the enhancement and optimization of 
satisfaction. His “impulse” is best interpreted as any 
physico-psychological force demanding increased gratifi- 
cation due to changes in motivational habits. 


(3) Dewey overemphasizes the external mode. This 
leads to his devaluation of covert activities. The value of 
internal transactions and transformations receives little 
attention. 


(4) A disturbed “situation” involves motivational and 
cognitive factors. An adequate understanding of the psy- 
chological and logical aspects of a disturbed “situation” 
requires a consideration of both factors. 


(5) Moral judgment is a kind of value judgment. Dewey’s 
writings imply two kinds of moral judgment: the total re- 
flection for optimum well-being and the deliberation for 
optimum social relation. For Dewey the former is the 
representative view, and is inclusive of the latter. 


(6) Means-end relation (continuum) can be considered 
from the logical as well as the psychological point of view. 
The legitimate usage of the concept is to be limited to the 
latter. 


(7) Two kinds of moral criteria are implied by Dewey’s 
writings--happiness and growth. Logically the criterion 
of growth is to be justified by that of happiness. Growth 
involves two properties: process and product. The proc- 
ess property includes the self-correcting mechanism in 
the light of the criterion of happiness. 


(8) Moral proposition is logically not verifiable because 
the bestness of the consequences of an act is something to 
be justified. The validity of any moral principle is also 
to be determined on the same logic. 


(9) Any justification of a moral principle is limited. 
Yet the concept of growth as systematized shows a high 
degree of validity in the light of a formulated psychology 
of ethics. 


(10) Dewey’s views on human nature and the power of 
intelligence are too optimistic even with the distortion of 
reality. This together with his overemphasis upon overt 
activities inevitably gives “thinness” to his moral philoso- 
phy. His moral concepts could be more naturalistic, and 
the use of intelligence could be more inward-directed. 

Microfilm $4.55; Xerox $15.20. 355 pages. 
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FACTORS AFFECTING THE DESIGN 
OF A SOLAR ENERGY STORAGE UNIT 


(L. C. Card No. Mic 59-5597) 


John Jett McDow, Ph.D. 
Michigan State University, 1957 


Major Professor: James S, Boyd 


The objectives of this project were to (1) statistically 
analyze daily radiation data for East Lansing in the deter- 
mination of frequency of various rate levels for each 
month, as would affect utilization and storage of solar 
energy, (2) mathematically design and construct a solar 
storage unit, and ($) perform operational tests on the so- 
lar energy storage unit under laboratory conditions. 

Quantity of available solar radiation at any locality is 
the determining criterion in the design of solar utilization 
equipment, Daily solar-energy data for 14 years at East 
Lansing were analyzed, Charts developed were monthly 
probability curves and monthly coefficients of variation 
for normal, maximum, and minimum daily rates, The 
probability for a given job is selected by balancing between 
the importance of consistent energy rates and the allowa- 
ble investment in equipment. Once this selection has been 
made, the probability curves give quantitative rates ex- 
pected, The coefficients of variation aid in selecting a 
probability and adapting solar-energy equipment to other 
localities, 

A study of heat storage methods proved that rocks 
would be the best material for agricultural use, Analysis 
by heat transfer principles indicated that the 4-inch diam- 
eter rock would provide the maximum rate of heat storage 
at minimum pressure drop across the system. Thermal 
conductivity, specific heat, and density of a special con- 
crete mixture were determined, The 4-inch diameter 
spheres of this mixture were used in a laboratory storage 
unit. : 

Copper-constantan thermocouples in 15 control spheres 
provided information on rate of heating, retention of heat, 
and rate of heat recovery from the spheres, Observations 
proved the spheres to react very closely to theoretical so- 
lutions, Lower mass air velocities of 320 lb per (hr)(sqft) 
provided the greatest heat transfer effectiveness and the 
most economical operation, This velocity provided a sur- 
face conductance coefficient of two for the spheres, The 
heating and cooling of the spheres could be considered es- 
sentially Newtonian, 

Tests showed that the effectiveness of the spheres in 
heat absorption was reduced considerably after subjected 
to heated air for three hours. About 68 percent of the 
available heat was absorbed during this period, with the 
top layers heating rapidly at first and then the lower 
layers, 
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Up to 78.6 percent of the stored energy was calculated 
to be recoverable, when using a 12-foot cube storage unit 
within the building where the heat was utilized, It was also 
found that 68 percent of the energy stored could be remain- 
ing in the storage unit after three days, Faster heat 
losses at ends of storage unit during storage indicated that 
convection currents must be reduced to conserve heat. 

In a prototype unit, the storage material would be of 
well sized and selected 4-inch diameter field rocks. 
Placement of the storage unit within the building where the 
heat is utilized will increase efficiencies. The shape 
should be cylindrical or cubical, Calculations showed that 
a 7-ft cube storage unit with stones could furnish a poultry 
house 25,700 Btu/hr for drying 16 hours a day. This was 
based on an 80 percent probability in January, 

Microfilm $2.50; Xerox $5.80, 119 pages, 
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THE PRODUCTION, MOVEMENT AND EVAPORATION 
OF SPRAYS IN SPRAY DRYERS. 
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Preliminary investigations dealing with the possibility 
of using an existing four-foot diameter pilot-scale spray 
dryer for evaporation studies indicated unfavorable ve- 
locity distributions within the drying chamber, A tower- 
type spray dryer, 24 feet high and 8 inches in diameter, 
was constructed to offset this disadvantage, The first 
stage of this study was related to the effect of the air- 
entry design on the velocity profiles in the two dryers. A 
subsequent study was made to determine the influence of 
physical and chemical properties of liquids on the disinte- 
gration of viscous jets. As a result of this work, potas- 
sium carbonate solutions and nitrobenzene were selected 
as suitable spraying materials for an investigation of 
evaporation rates, The subject matter of the thesis is di- 
vided into three separate but related parts, 


PartI, The Effectof Air-Entry Design on the Distri- 
bution of Velocities in Spray Dryers -- A single-coil hot- 
wire anemometer was constructed and used along with a 
suitable Kelvin- Bridge to determine velocity profiles in a 
chamber-type dryer designed by Buckham and Moulton and 
in the tower-type spray dryer, The former had a straight 
air-entry system with an eight member web-type distribu- 
tor for dispersing the air, The tower dryer was also in- 
stalled with a straight air-entry but was provided with a 
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set of two 60-mesh screen distributors, The data for the 
chamber dryer showed highly peaked velocity distribu- 
tions, the maximum velocity being attained in the neighbor- 
hood of the central vertical axis, The magnitude of the 
peak velocity, (1) was several fold higher than average 
dryer velocity, (2) varied with vertical position, (3) dimin- 
ished with decreasing inlet velocity, (4) varied with angu- 
lar position, The shape of the profile, (1) was conserved 
for varying flowrates, (2) remained unaltered for a major 
portion of the dryer height, and (3) was little affected by 
the design of the air-exit system, The flow pattern was 
ascribed to the jet-type action of the inlet duct, the web- 
distributor being almost totally ineffective. The data also 
indicated stagnant pockets of air in the drying chamber, 
The tower-dryer showed relatively uniform flow patterns 
for a considerable portion of its length. In the vicinity of 
the distributors, however, a vertical flow pattern was 
shown to exist, the vortex decaying rapidly with distance, 


Part Il, The Influence of Structural Variants on the 
Disintegration of Varicose Jets -- Ionic solutions, such as 
potassium carbonate solutions, when sprayed from hypo- 
dermic nozzles produced arrays of droplets whose vol- 
ume- and geometric-mean diameters deviated considera- 
bly from empirically based correlations in literature, The 
volume-mean diameters for organic sprays were found to 
be dependent more on the dipole moment and molecular 
configuration of the liquid species than on its physical 
properties and associated flow variables, Sucrose solu- 
tions yielded drops whose diameters were in between those 
of ionic and organic sprays. In most cases, drop distribu- 
tions based on number showed bimodal characteristics, 
Several possible mechanisms are suggested and discussed, 
For varicose jets of nitrobenzene, the volume-mean drop 
diameters were found to be only slightly dependent on flow- 
rate, The drop diameter was shown to be sensitive to noz- 
zle diameter, The spread of drop sizes was found to vary 
with both nozzle diameter and flowrate, increasing with 
either factor, The available data permitted the calculation 
of disintegration wave lengths, These were shown to vary 
slightly with flowrate and/or nozzle diameter. An equation 
was derived which permits the calculation of the largest 
population segment of a possible spectrum of droplets from 
varicose disintegration, 








Part Il, Studies on the Evaporation of Sprays in Rela- 
tive Motion to a Concurrent Stream of Hot Air -- The 
tower spray dryer was used to determine the extent of 
evaporation of potassium carbonate and nitrobenzene 
sprays. The liquid nitrogen freezing technique was used 
to study the pre- and post-evaporation droplet distribution 
data, The data for potassium carbonate sprays was com- 
pared with theoretical predictions for single drops, the 
surface-mean diameter of the spray being used as a 
model-drop evaporating under the conditions obtaining for 
the spray. The experimental data showed higher rates of 
evaporation than that predicted for the model, The rela- 
tive shift of the pre-and post-evaporation distribution 
curves also indicated higher rates of evaporation, It was 
concluded that droplet oscillation, distortion, acceleration 
and spin were responsible for the higher rates, Quantita- 
tive analysis of the decrease in diameter was not attempted 
since the primary variables, such as droplet distribution 
and mean diameter were relatively insensitive to varia- 
tions in nozzle diameter and liquid flowrate. Droplets 











much smaller than those of potassium carbonate and more 
effectively distributed were found to occur in the disinte- 
gration of nitrobenzene jets, This liquid was therefore 
sprayed and the evaporation, as manifested in the shift of 
the distribution curves, was compared to that predicted 
for the simultaneous vaporization of discrete sets of drop- 
lets, The results of these computations showed the inap- 
plicability of the method to sprays, It was concluded that 
interactions between droplets and screening effects defi- 
nitely affect the evaporation rate, The application of this 
technique to the evaporation of potassium carbonate 
sprays showed, however, the expected trends, 
Microfilm $4,00; Xerox $13.60, 312 pages. 


METAL ION SUBSTITUTION 
IN THE SODIUM NIOBATE LATTICE 


(L. C. Card No. Mic 60-150) 


William Rudolph Bratschun, Ph.D. 
University of Illinois, 1959 


Sodium niobate is a compound of the perovskite crys- 
tal class which exhibits antiferroelectric properties, Solid 
solutions based on the sodium niobate lattice in which lim- 
ited amounts of potassium ions, cadmium ions plus vacan- 
cies, or lead ions plus vacancies replace sodium ions have 
been shown to produce ferroelectric materials, From this 
work it seemed possible that solid solutions of sodium nio- 
bate in which limited amounts of sodium and niobium were 
replaced by lead and a tetravalent ion of the proper size 
might produce materials with ferroelectric properties, In 
this study solid solutions based on the sodium niobate lat- 
tice with lead and zirconium or lead and titanium solute 
ions were investigated with respect to their dielectric con- 
stant and dissipation factor versus temperatures from 
-175°C to 300°C and their ferroelectric or antiferroelec- 
tric nature, 

The compositions examined were 1,00 to 0,65 sodium 
niobate-0 to 0.35 lead zirconate and 1.00 to 0,50 sodium 
niobate-0 to 0.50 lead titanate. Thin disc shaped samples 
were prepared by firing blends of the two end members of 
the given solid solution series, Discs were stacked three 
high and fired in a covered platinum crucible. The center 
disc was used for electrical measurements as it lost the 
least amount of volatile constituents, For temperatures 
at which water vapor affected the dissipation factor values, 
capacitance and dissipation factor measurements were 
made in a vacuum, A Sawyer-Tower circuit was con- 
structed to display sample polarization versus applied 
field strength and to determine the ferroelectric or anti- 
ferroelectric nature of the materials, 

For the lead zirconate series of compositions the re- 
sults showed a general increase in dielectric constant at 
all temperatures as the lead zirconate content was in- 
creased from 0 to 0,15 mole, Additional lead zirconate 
produced decreasing dielectric constant values, The max- 
imum dielectric constant obtained for this series of com- 
positions was 1345 at 6°C for the 0,15 lead zirconate-0,85 
sodium niobate composition, The Curie temperature was 
found to decrease for the entire series of compositions as 
the lead zirconate was increased, For the entire series 
dissipation factor values varied from 0.0018 to 0.0044 at 
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room temperature and these gradually increased to a range 
of 0.0090 to 0.026 at 200°C, Above 200°C dissipation fac- 
tor values rose very markedly for both the lead zirconate 
and lead titanate series. Hysteresis loop measurements 
indicated the lead zirconate series of compositions were 
antiferroelectric, 

For the lead titanate series of compositions there was 
a general increase in dielectric constant as the lead titan- 
ate was increased to 0,25 mole, Additional lead titanate 
caused a decrease in dielectric constant values. The com- 
position 0,25 lead titanate-0.75 sodium niobate had the 
highest dielectric constant values in this series, 675 at 
30°C and 5630 at its Curie temperature of 146°C, The 
Curie temperature decreased to a minimum of 138°C as 
lead titanate was added to 0.20 mole, Greater additions of 
lead titanate caused increased Curie temperatures. Dissi- 
pation factor values ranged from 0,0092 to 0.022 at room 
temperature and 0.026 to 0,038 up to 200°C. Compositions 
containing more than 0,10 mole of lead titanate were ferro- 
electric. At room temperature the composition 0,05 lead 
titanate-0.95 sodium niobate was antiferroelectric up to 
fields of 30,000 v/cm, At a temperature of 140°C anda 
field of 25,000 v/cm the material became ferroelectric, 
The ferroelectric behavior persisted at room temperature 
in fields of 20,000 v/cm, This induced ferroelectric effect 
was metastable as it decreased with aging and was not 
present after five days. 

Microfilm $2.50; Xerox $3.00. 60 pages. 


THE EFFECT OF FLUID PROPERTIES 
ON THE PRESSURE DROP IN PACKED BEDS 


(L. C. Card No. Mic 59-6839) 


Ralph Cecchetti, Ph.D. 
University of Maryland, 1959 


Supervisor: Donald T. Bonney 


The flow of a single fluid through a packed bed, and the 
pressure drop resulting from that flow, has been a field of 
widespread investigation for many years, The application 
of these investigations to industry is found in the flow of 
liquids or gases through beds of catalysts, desiccants, 
sands, filters, ion exchange resins and commercial tower 
packing, It has also served as an initiating point for inves- 
tigations regarding two phase flow such as is found in 
packed absorption, distillation and extraction units, 

All work accomplished in recent years on the correla- 
tion of pressure drop in packed beds has centered around 
an effort to correlate the different geometric factors in- 
volved in developing a general plot of friction factor vs 
Reynolds number for any type of bed, Very few investi- 
gators have studied the effect of fluid properties on pres- 
sure drop and those who did consider this phase of the cor- 
relation did not use a range of fluid properties and flow 
conditions which would give the correlation a severe test. 
The result has been an unchallenged recognition of the 
Reynolds number type of plot. 

It is shown in this work, by using Freon-12, air and 
helium as working fluids, that the flow conditions can be 
broken into three types for flow in packed beds. 

The first is a purely viscous flow pattern below modi- 








fied Reynolds number* of 2 in which the pressure drop is 
proportional to the product of the velocity and viscosity of 
the fluid. This results in the familiar 45° slope in this re- 
gion of the Reynolds number vs Fannings friction factor 
plot. 

The second type of flow is one in which both viscous 
and turbulent forces are affecting pressure drop, It was 
found that in this region the modified Reynolds number was 
not satisfactory for correlating the friction factor, Evi- 
dence supports the conclusion that the fluid velocity term 
of the Reynolds number must be modified further to corre- 
late fluids whose properties differ over a wide range, It 
has been shown that the kinematic viscosity can be usedas 
a measure of this velocity correction. In the analysis of 
the flow data, air at standard conditions was chosen as a 
reference fluid, The ratio of the kinematic viscosity of 
any fluid to that of air is applied as a correction to the 
modified Reynolds number in the transient between the 
values of 2 and 100 according to the equation: 


» — wz. 1) \#/e) Fluid |* 
Nae" = Nae’ [G7ayAiF | 


The value of x is shown to be proportional to the 
sphericity and porocity of the packed bed and ranges in 
value from 0,05 for dense packings, such as spheres and 
cylindrical pellets, to 0.03 for porous packings, such as 
Raschig rings, and becoming zero for open channels, such 
as pipes. 

The third type of flow exists above Reynolds numbers 
of about 100 where the flow becomes completely turbulent. 
The friction factor in this region is essentially independent 
of flow conditions and becomes a constant relating pres- 
sure drop to the pv’ of the fluid. 

In addition to the modification of the Reynolds number 
correlation for fluid flow through packed beds, a new 
method is presented in this work for obtaining a general 
calibration for a rotameter, This study resulted from the 
fact that a conventional type of calibration curve for the 
rotameters, used in this research to measure the flow rate 
through the packed bed, failed to be general for fluids of 
widely differing densities, With the proposed calibration 
method, it is possible to obtain a completely general cali- 
bration for a rotameter by using only one fluid. The 
method applies best to the “Stabl-Vis”** shape of float. 
The general flow equation developed is: 








w = C.K(H, + H, + H,) Vp, (po; - p,) 


All terms are defined in the table of symbols on page 
Vil. Microfilm $2.50; Xerox $6.00. 123 pages. 


*Reynolds number is here defined as dpv/p. 
**The “Stabl-Vis” float was developed by the Fisher- 
Porter Company to minimize the effect of viscosity differ- 
ences in Calibration. 
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NITROGEN DIOXIDE AND DINITROGEN TETROXIDE 
SIMULTANEOUS REACTIONS WITH WATER 


(L. C. Card No. Mic 60-158) 


Juh Wah Chen, Ph.D. 
University of Illinois, 1959 


This thesis presents the results and interpretation of 
an experimental investigation of the kinetics of the re- 
moval of nitrogen dioxide equilibrium mixture from the 
gas phase into aqueous solution, An over-all mechanism 
involving all of the important reacting species is proposed, 
a theoretical rate expression is developed, and rate con- 
stants with activation energies and frequency factors are 
reported, The present results are compared with those 
found in the literature, 

The experimental tests were conducted in a thermo- 
stated reactor using pressure measurements for analysis, 
Experimental data were obtained over the temperature 
range 0 to 70°C and over an NO,-N,0, initial concentra- 
tion range 2.6 to 10 mole percent. Comparison of these 
data with the theory shows good agreement, The deviation 
is within the allowable error, 

The proposed mechanism indicates that the rate of re- 
moval of NO,-N, O, from the gas phase into aqueous solu- 
tion is mainly controlled by a liquid-phase reaction be- 
tween N,O, and water, However, the rate is affected by the 
concentration of NO in the gas phase, In order to interpret 
the latter situation, an ionic path for nitrous acid decom- 
position is proposed, This path is essentially a second- 
order reaction with respect to the concentration of nitrous 
acid in the system. Consequently, it can be shown that di- 
nitrogen tetroxide and nitrogen dioxide are simultaneously 
removed from the gas phase through two separate paths 
into aqueous solution, 

Microfilm $2.50; Xerox $5.80, 119 pages, 


POPULATION OF ACTIVE SITES 
IN NUCLEATE BOILING HEAT TRANSFER 


(L, C. Card No. Mic 60-183) 


Richard Francis Gaertner, Ph.D. 
University of Dlinois, 1959 


Counts of active bubble-producing sites were deter- 
mined throughout most of the nucleate region for a boiling 
liquid, An aqueous solution of nickel salts containing 20 
percent solids was boiled at atmospheric pressure on a 
horizontal, flat, copper surface two inches in diameter in 
a 72 inch vessel with no forced convection. The heated 
surface was polished with 4/0 emery paper. The technique 
for determining active sites consisted of electroplating a 
thin layer of nickel on the copper surface while simultane- 
ously boiling the nickel salt solution. During electroplating 
the bubbles forming at the active sites pushed away the 
plating solution and caused macroscopic pin holes to be 
produced at the location of the active sites, These pin 
holes were subsequently counted to obtain the population of 
active sites at a specified heat flux, 

The largest population obtained in this manner, 1130 
sites per square inch, occurred at a heat flux of 317,000 
Btu/hr.sq.ft. and a At of 53.2°F. For this system the 





linear relationship between the number of active sites and 
the heat flux, as suggested by Jakob, is non-existent, The 
heat flux was proportional approximately to the square 
root of the number of active sites. 

In general a random distribution of active sites was 
found to exist on the heated surface, although the sites 
were observed to cluster forming areas of high local popu- 
lations, At high heat fluxes these local populations as- 
sumed a more or less normal distribution on the heated 
surface. Local populations as great as 5600 sites per 
square inch were found at 317,000 Btu/hr.sq.ft. 

The heat transfer associated with an individual active 
site decreases as the population increases, The efficiency 
of individual active sites in causing heat to be transferred 
decreases at higher heat fluxes, 

The population of active sites as a function of surface 
temperature follows a Boltzmann relationship, The inter- 
pretation normally given to this relationship can not be ap- 
plied to active sites. 

A “pseudo-nucleate boiling” region was discovered at 
heat fluxes above 317,000 Btu/hr.sq.ft. This long nearly 
flat region may result from a peculiar property of the 
nickel-salt solution, or it may indicate that geometry and 
orientation of the heated surface have a profound influence 
on nucleate boiling at high values of heat flux. For the lat- 
ter case a mechanism was postulated involving the forma- 
tion of local patches of vapor in regions of high local ac- 
tive site population, 

At 325,000 Btu/hr.sq.ft. the average distance between 
active sites becomes equal to the average diameter of the 
aureole caused by the expansion of bubbles in the nickel 
film during electroplating. Since bubbles could coalesce 
locally at this critical distance of 0.0008 feet, the forma- 
tion of vapor patches may explain the “pseudo-nucleate 
boiling” region, and may also be the mechanism for the 
maximum heat flux. 

The burnout condition was never reached in this inves- 
tigation, Common (Q/A) max equations predict that burn- 
out should have occurred at the beginning of the “pseudo- 
nucleate boiling” region, Rather than corresponding to the 
peak heat flux this corresponds to the peak heat transfer 
coefficient. Actual burnout therefore takes place at the 
maximum heat flux and not at the maximum heat transfer 
coefficient, Microfilm $2.50; Xerox $7.60. 165 pages. 


THE ABSORPTION AND MODIFICATION OF 
RADIATION BY SOME TELLURIUM DIOXIDE GLASSES 


Charles L. McKinnis, Ph.D. 
The Ohio State University, 1954 


The problem of developing materials which are trans- 
parent to or which selectively absorb infrared radiation 
has been given considerable thought and effort by many in- 
vestigators, These materials find particular applications 
in the spectrographic and photographic as well as elec- 
tronic fields, and more recently in certain optical devices 
used for defense purposes, Advances in these fields have 
been limited, however, by high costs and size and form 
limitations, as well as by low flexibility of the optical ele- 
ments or envelopes transparent to infrared radiation, This 
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has led to considerable emphasis being placed on the pos- 
sibilities of developing infrared transmitting glasses, 
which tend to incorporate improved physical and chemical 
stability together with more practicable production char- 
acteristics than those of the single crystals previously 
tried, 

Two series of such infrared transmitting glasses have 
been previously developed in this laboratory, notably those 
consisting essentially of germanium dioxide and arsenic 
trisulfide, which have transmittances out to 6.0 and 12.0 
microns, respectively. 

The dissertation is concerned with the development of 
a third infrared transmitting glass series, that of tellu- 
rium dioxide, and more specifically with modifying this 
system to transmit definite ranges of radiation as a result 
of the specific absorption or the selective scattering of 
radiation. 

These modifications were made to obtain and to study 
the possibilities of a glass radiation filter (a unit which 
manifests a change from opacity to transparency within a 
narrow spectral region), which was opaque through the 
visible spectrum and out to 1.5 microns, and transparent 
at longer wavelengths. 

Investigation revealed that tellurium dioxide functions 
as a glass network former when used in combination with 
other components such as aluminum oxide and barium flu- 
oride. Glasses derived from this tellurium dioxide sys- 
tem exhibited superior infrared transmittance compared 
to silicate glasses, being transparent from 0.4 to 6.0 mi- 
crons. 

There were present in these glasses, however, strong 
absorption bands in the spectral region, 2.7 to 4.7 microns, 
attributable to the presence of hydroxyl groups or their de- 
rivatives within the glass structure. Composition modifi- 
cations (with additions of components such as lanthanum 
oxide and arsenic pentoxide) were more effective in reduc- 
ing the intensities of these absorption bands than was the 
control of the melting atmosphere alone, It was concluded 
that the retention of these hydroxyl groups within the glass 
structure was more tenacious and complex than had been 
encountered in the previously studied glass systems. 

Additions of the oxides of the first group transition 
elements to the tellurium dioxide glasses resulted in the 
specific absorption of radiation not radically different from 
those in silicate glasses. The only marked exception to 
this was vanadium oxide, which produced no absorption 
within the spectral region, 0,4 to 2.0 microns, None of 
these coloring oxide additions gave useful absorption bands 
within the spectral region, 1.0 to 2.0 microns, It was con- 
cluded that the desired radiation filter could not be ob- 
tained by the absorption of radiation. 

This led to the scattering of radiation as a possible 
means of approaching this problem, It was found (with ad- 
dition of calcium fluoride to the tellurium dioxide system) 
that a disperse phase could be developed in these glasses 
by controlled heat treatments, This disperse phase re- 
sulted in a fairly selective scattering of radiation, These 
types of radiation filters were characterized by the fact 
that the location of the short wave length “cutoff” (limit of 
rapidly decreasing transmittance), could be shifted to 
longer or shorter wave lengths depending upon the duration 
of the heat treatment. Increased heat-treating times 
shifted the short wave length “cutoff? to longer wave 
lengths, The spectral region below the short wave length 
“cutoff” of these radiation scattering filters was not com- 





pletely opaque. Additions of favorable inorganic colorants 
distorted the scattering relations. It was concluded that a 
completely effective radiation filter of the type desired 
might possibly be produced with a duplex or doublet unit, 
one portion absorbing the visible, the other selectively 
scattering the near-infrared radiation. 

The selective scattering of radiation exhibited by these 
disperse phase glasses appears to conform in some spec- 
tral regions to the inverse fourth power wave length expo- 
nent as predicted by the Rayleigh radiation scattering 
equation. In other regions of the spectrum, these disperse 
phase glasses apparently scatter radiation as a function of 
a higher power than the fourth, 

These disperse phase glasses appear to have preferred 
orientation of sample and direction of path regarding max- 
imum infrared transmittance, These differences in trans- 
mittance may be caused in part by the optical arrangement 
of the infrared spectrophotometer on which the measure- 
ments were taken, but it was thought that they were pri- 
marily a function of the structure of the glass filter. 

The nature and size of the particles of the disperse 
phase could not be determined by the microscopic and X- 
ray methods used, These unique optical properties were 
not the result of ordinary polarization effects, 

These phenomena of preferred orientation and direc- 
tion of sample regarding a maximum of transmitted in- 
tensity are believed to be real and definite, although no 
satisfactory explanation has been found for these observed 
effects. Microfilm $2.50; Xerox $6.20. 128 pages, 
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EFFECT OF HEAT TRANSFER ON FLOW FIELD 
AT LOW REYNOLDS NUMBERS IN VERTICAL TUBES 


(L. C. Card No. Mic 60-230) 


Edward Marshall Rosen, Ph.D. 
University of Illinois, 1959 


Variation of density and viscosity with temperature 
may cause distortions in the flow field and affect the rate 
of heat transfer to fluids flowing in vertical tubes. Under 
relatively mild conditions of heating and cooling with a 
constant temperature wall these distortions may be large 
enough to change the parabolic velocity profile associated 
with isothermal flow to such an extent that the flow be- 
comes unstable and breaks down into turbulence, For 
heating in upflow it was found experimentally that unstable 
flows exist when the center line velocity drops to zero (in- 
version point) and may even exist under milder conditions, 
For cooling in upflow unstable flows appeared to arise 
under only slightly more severe conditions than are nec- 
essary to cause the velocity gradient at the wall to go to 
zero, 

In order to predict the conditions under which inversion 
will take place for heating and the conditions under which 
the velocity gradient at the wall will go to zero for cool- 
ing, an approximate method of solving the equations of mo- 
tion and energy simultaneously was developed. This in- 
volved writing appropriate series to represent the velocity 
and temperature profiles and then solving for the 
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coefficients of these series as a function of the Graetz 
number downstream subject to certain overall integral 
balances and consistency conditions, To do this ten simul- 
taneous ordinary differential equations were integrated by 
the method of Runge-Kutta on the University of Illinois 
High Speed Digital Computer (ILLIAC). It was shown that 
the velocity field could be described as a function of a 
Grashof to Reynolds number ratio (Gr/Re), a viscosity ra- 
tio (viscosity at the wall to viscosity at the entrance) and 
Prandtl number, 

Table I summarizes the critical values for heating and 
cooling in upflow in a constant temperature wall tube, When 
the value of Gr/Re is greater than the critical, inversion 
may be expected in heating or the velocity gradient at the 
wall will go to zero for cooling, The associated value of 
the Graetz number (Gz) indicates where the inversion or 
zero velocity gradient will occur. 


Table I* 


Critical Values of Gr/Re for Heating and Cooling 
in Upflow With Variable Density 











Heating Cooling 
(Gr/Re). 4. (G2). nit. ~(Gr/Re). ,it, (G2) crit, 





Pr = 0.73 147 30 58 11 
Pr = 5.52 131 63 38 23 
Pr = 50 131 84 38 30 





1. Values of Gr and Re based on tube radius, physical 
properties based on entrance conditions and Gz = 7 RePr/Z 
where Z = number of tube radii. 


Experiments carried out with water showed that the 
approximate solution satisfactorily predicts inversion 
points where Gr/Re < 500 and gives results consistent 
with observations for cooling, At Gr/Re less than the crit- 
ical agreement with the analytical solution for fully devel- 
oped constant flux flows indicates that the approximate so- 
lution is satisfactory for predicting the velocity fields for 
heating and cooling. The Martinelli and Boelter- Pigford 
theory for large Pr was reviewed but found to be unsatis- 
factory for predicting inversion points, 

Heat transfer coefficients predicted by the approximate 
solution were found in general to be too low when compared 
to the Sieder-Tate correlation and the Yamagata- Pigford 
theory for variable viscosity due to limitations of the ap- 
proximate velocity profile, Although there are indications 
that the heat transfer coefficients for variable density are 
also too low there is little reliable experimental informa- 
tion to confirm this, 
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A STUDY OF MASS TRANSFER 
INTO NON-NEWTONIAN FLUIDS 


(L. C. Card No, Mic 59-6861) 


Andrew Robert Saunders, Ph.D, 
University of Maryland, 1959 


Supervisor: Donald T. Bonney 


Mass transfer is the basic mechanism controlling the 
design variables for many processes in chemical engineer- 
ing. The behavior of fluids deviating from Newton’s law, 
i.e., the non-Newtonian fluids, is of increasing importance 
in chemical engineering as highly viscous polymers and 
slurries appear in more processing applications. The pur- 
pose of this experimental work was to study mass transfer 
into high viscosity non-Newtonian fluids and develop design 
correlations applicable to these systems, 

The experimental work utilized the technique of solids 
dissolution into fluids flowing in laminar flow. The mass 
transfer loops were of 1/2- and 1/4-inch nominal diameter, 
equipped with removable 4- and 3-inch long vertical test 
sections, a 154-inch vertical calming section and a 55- 
gallon fluid reservoir. 

The test solids were benzoic acid and cinnamic acid, 
The test fluids were water, 0.5, 1.0 and 1.5 percent aque- 
ous solutions of carboxy methylcellulose and a 14 percent 
aqueous clay slurry. 

The viscosities and densities of the test solutions were 
measured and the diffusivities of benzoic and cinnamic 
acids into aqueous carboxy methylcellulose were deter- 
mined experimentally. 

The experimental mass transfer data were obtained for 
high viscosity pseudoplastic and dilatant non-Newtonian 
fluids for the modified Reynolds number range between 3 
and 600, modified Schmidt numbers between 19,000 and 
340,000, with Graetz numbers between 0.8 x 10° and 11.1 
x 10°. This is a substantial extension of the Schmidt num- 
ber range studied, which was only about 2,000 for earlier 
studies using water or dilute salt solutions. 

The generalized mass transfer correlation developed, 
based on the experimental data, can be given by the equa- 
tion 


aot - = = 5.5 (W/D, pL) ™ (yw/ynn) 


which expresses the ratio of actual concentration differ- 
ence between entering and leaving solution to the maximum 
concentration difference obtainable as a function of the 
Graetz number and the viscosity factor, For the viscosity 
factor the non-Newtonian viscosity defined by the relation- 
ship 


mm n-1 


where K and n are constants defined by the empirical 
power function modification cf Newton’s law. 

As a result of this investigation the validity of the 
mass transfer analogy was substantiated at ratios of mo- 
lecular shear stresses to molecular mass transfer of 100 
times the earlier studied values, Mass transfer in lami- 
nar flow can be predicted using the modified equations for 
non-Newtonian high polymer solutions and aqueous slur- 
ries, Microfilm $2.50; Xerox $7.20. 154 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








| 
\ 








ENGINEERING 3237 








HEAT AND MOMENTUM TRANSFER 
FROM THE WALL OF A POROUS TUBE 


Harry Eugene Stubbs, Jr., Ph.D. 
University of Michigan, 1959 


This dissertation reports an analytical and experi- 
mental investigation of heat and momentum transfer from 
the wall of a porous tube to a fluid stream flowing in the 
tube. 

The investigation was limited to conditions where the 
main stream in the tube was turbulent and where a sec- 
ondary flow, small relative to the primary, passed inwards 
or outwards through the porous wall. This small flow 
through the wall modifies the usual velocity field in the 
tube and consequently the heat and momentum fluxes from 
the wall, 

In the experimental part of the investigation, measure- 
ments were made of the heat transfer rates and the corre- 
sponding temperature differences in a permeable tube in 
which fluid was forced through the tube wall into a turbu- 
lent stream flowing along the tube. The fluid used in all 
cases was air at approximately ambient conditions, The 
tube was 18 inches long and 1 inch in diameter. The per- 
meability of the tube wall was carefully controlled to en- 
sure that fluid entered through the wall at a uniform rate 
over the whole area of the wall. In the course of the ex- 
periments the axial velocity of the air in the tube was var- 
ied from about 29 ft/sec to 107 ft/sec, corresponding to a 
variation of the Reynolds modulus from 15,000 to 50,000. 
The flow velocity through the tube wall was in all cases in- 
ward and ranged from zero to 0,33 ft/sec. 

It was possible to correlate the measurements in terms 
of a plot of Nu/Re** against V/U, (where Nu is the Nusselt 
modulus, Re is the Reynolds modulus, V is the radial ve- 
locity of the fluid entering through the wall, and U} is the 
bulk velocity of the axial flow), The measurements indi- 
cate that the heat transfer rate declines with increasing 
flow through the wall until the velocity of the flow through 
the wall is about 0.001 of the bulk velocity of the axial 
flow. For higher flow rates through the wall, increases in 
the radial flow produce progressively less effect on the 
heat transfer, and for the highest radial flow rates the heat 
transfer becomes approximately independent of the flow 
rate through the wall, The maximum reduction in the heat 
transfer rate that was achieved by introducing fluid 
through the wall was approximately 20 per cent. 

The theoretical analysis of the equations of motion of 
the fluid indicates that the principal direct effect of intro- 
ducing or withdrawing small quantities of fluid through the 
wall is to alter the distribution of the shear stress in the 
fluid. In general, if the fluid flows outward through the 
wall, the shear in the fluid becomes lower compared to 
that at the wall, with an opposite effect if the fluid enters 
the tube through the wall, With additional assumptions 
about the structure of turbulence in the flow, the analysis 
yields predictions about the velocity profile in the flow and 
the frictional resistance of the walls, For fluids having a 
Prandtl modulus approximately equal to 1, it is possible to 
extend the analysis to cover heat transfer from the walls 
of a permeable tube and obtain predictions of the tempera- 
ture profile in the fluid and of the Nusselt modulus for the 
heat transfer between the fluid and the wall, 

A comparison of the analytical predictions with the ex- 





periments described above and with data reported in the 
literature indicates that the predictions are in reasonable 
accord with observations when the fluid is withdrawn 
through the wall. The analytical predictions for the heat 
transfer when fluid is forced into the tube through the wall 
are in reasonable accord with observations when the ve- 
locity of the entering fluid is less than 0.001 of the bulk 
velocity of the axialflow. For higher radial flow ratesthe 
analysis predicts lower transfer rates than are observed, 
The discrepancy is probably attributable to changes in the 
structure of turbulence in the flow which were not consid- 
ered in the analysis. 
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DESIGN CONSIDERATIONS 
FOR REINFORCED CONCRETE SLABS 


(L. C. Card No, Mic 60-138) 


Joseph Hayne Appleton, Ph.D. 
University of Dlinois, 1959 


Design considerations for reinforced concrete beam 
and slab floor systems are presented, The type of struc- 
ture considered is composed of a reinforced concrete slab 
supported on a rectangular grid of flexible beams with col- 
umn supports at the beam intersections, A full range of 
possible beam stiffnesses relative to that of the slab is 
considered—zero, infinite, and intermediate values—cor- 
responding to slabs without beams, slabs with rigid beams, 
and slabs with flexible beams, 

Studies of elastic analyses of beam and slab moments 
and of yield line analyses of required beam and slab mo- 
ment resistances are presented in detail in tabular and 
graphical form, Variables studied in elastic analyses in- 
clude ratio of panel length to panel width, beam stiffness, 
edge restraint (edge and corner panels), and ratio of live 
load to dead load, Variables studied in yield line analyses 
include ratio of panel length to panel width, ratio of slab 
moment resistances in the two directions, and ratio of pos- 
itive to negative moment resistances, 

Based on the studies of elastic and yield line analyses, 
design considerations are presented, and recommendations 
are made regarding the design of reinforced concrete 
beam and slab floors through the apportionment of the 
total panel moment to the various beam and slab sections. 
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STRENGTH OF PLATE GIRDERS 
Konrad Basler, Ph.D. 
Lehigh University, 1959 


The objective of the dissertation is to predict the static 
carrying capacity of plate girders. It is found that the 
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conventionally computed web buckling load, on which pres- 
ent girder design is based, can be greatly exceeded. 

The behavior of a rectangular plate subjected to edge 
thrust is treated in the first chapter, It is shown analyti- 
cally that initial plate imperfections obscure the observa- 
tion of a web buckling load and that this load has little in- 
fluence on the strength of transversely stiffened plate 
girders, Since the stability of the compression flange 
essentially determines the strength of a girder section 
subjected to bending, chapter two deals with the three pos- 
sible failure modes of this flange: torsional, lateral, and 
vertical buckling. In a third chapter a formula for the ulti- 
mate strength of girders under shear is developed, Here 
the postbuckling strength is due to a tension field action, 
provided that transverse stiffeners are proportioned ac- 
cording to requirements which are also specified, Finally, 
the interaction between bending and shear is discussed in 
the fourth chapter. 

The theoretical predictions of this dissertation are 
substantiated by ultimate load tests conducted on a number 
of different, full-size plate girders, 
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UNSTEADY OPEN CHANNEL FLOW 
WITH LATERAL INFLOW 


(L. C. Card No. Mic 59-6895) 


James Alexander Liggett, Ph.D. 
Stanford University, 1959 


A partly approximate, partly exact solution is worked 
out in this thesis for unsteady flow with lateral inflow in 
the ideal case of a long, wide channel of constant slope. It 
is hoped that this solution will clarify such problems as 
the runoff from small drainage basins, 

The differential equations of motion and continuity are 
derived using the usual approximations and assumptions of 
one dimensional open channel flow. In order to make these 
equations solvable, it is further assumed that the lateral 
inflow and hydraulic properties of the channel do not change 
with distance. 

Using the properties of hyperbolic partial differential 
equations and the theory of characteristics, the equations 
may be reduced to ordinary differential equations in a por- 
tion of the solution plane, Thus, an exact solution is avail- 
able for a portion of the problem, In other zones of the so- 
lution plane suitable approximations are made which are 
based on the exact portion of the solution. 

A general discussion of the corresponding steady chan- 
nel flow with lateral inflow is also given, A general, semi- 
graphical method for the computation of steady-state pro- 
file curves is given for all types of flow conditions. 

The unsteady problem is broken into three separate 
classifications: 

(1) Subcritical flow throughout, 

(2) Supercritical flow throughout. 

(3) Mixed conditions, 

A complete treatment and a sample calculation is givenfor 
case (1) for the initial conditions corresponding to a dry 
channel, For cases (2) and (3) certain qualitative results 
are presented and methods of finding a complete solution 
indicated, Microfilm $2.50; Xerox $4.20. 80 pages. 





TESTS ON A QUARTER-SCALE MODEL 
OF A MULTIPLE-PANEL REINFORCED 
CONCRETE FLAT-PLATE SLAB 


(L. C. Card No, Mic 60-211) 


George Terrell Mayes, Ph.D. 
University of Illinois, 1959 


A quarter-scale reinforced concrete model of a full- 
size prototype multiple-panel flat-plate slab, which was 
designed as a typical structure, was built and tested, The 
design was prepared by the empirical method, which is 
outlined in Section 1004 of the 1956 ACI Building Code, for 
a total load of 156 pounds per square foot, 

The model slab, which was nominally 1 3/4 in, thick, 
consisted of nine panels, each 5 ft. square, arranged three 
in each direction, At the exterior edges, beams of two dif- 
ferent sizes, one 2 by 5 1/4 in, and the other 4 by 2 3/4in., 
were provided such that the structure was symmetrical 
about a diagonal, The slab was supported on 16 columns 
which extended only below the slab and were pinned at their 
bases. The slab reinforcement consisted of 1/8-in. square 
bars, and the longitudinal beam and column reinforcement 
consisted of 1/4-in. round bars, 

The load in each panel was applied with a hydraulic 
jack and was distributed to 16 symmetrically-placed load- 
ing pads. The main distributing beam in each panel was 
instrumented to measure load, and a dynamometer at the 
base of each column was used to measure the three com- 
ponents of the column reaction, 

The tests were made with various patterns of loaded 
panels to levels of total load which include the following: 
(1) low load below the estimated cracking load (74 psf), 

(2) design load (156 psf), (3) dead load plus two live loads, 
and (4) loading to failure, The patterns of loading included 
the following: (1) all panels loaded, (2) strips loaded for 
maximum positive moment, (3) strips loaded for maximum 
negative moment, (4) single panels loaded, and (5) checker- 
board loading. 

Each test required from two to twelve hours to com- 
plete. The load was generally applied in increments, Rec- 
ords of load, strain in the reinforcement, column reaction, 
deflection, and general behavior were obtained after each 
increment, 

The test results are discussed in terms of crack pat- 
terns, load-strain relationships, measured strains at vari- 
ous locations over the slab, load-deflection relationships, 
and schematic patterns of deflection, 

The analysis of test results included: (1) the analysis 
of moments at critical sections with the use of the meas- 
ured column reactions, and (2) the analysis of the ultimate 
strength, Microfilm $2.55; Xerox $8.80. 194 pages. 


A NUMERICAL ANALYSIS OF THE DYNAMIC 
RESPONSE OF THIN ELASTIC SPHERICAL SHELLS 
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The protlem of determining the stresses and displace- 
ments in a spherical dome subjected to time-dependent 
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loadings is studied, A modal approach is used in the solu- 
tion of the dynamic response problem, 

The equations for determining the normal modes and 
natural frequencies are obtained by substituting approxi- 
mations for the derivatives into the equations for the static 
potential energy of the shell at a finite number of control 
points. Since the derivative approximations are in terms 
of the displacements at the control points, minimizing the 
energy with respect to each of the displacements and re- 
placing the external loads with the D’Alembert inertia 
forces give a set of linear algebraic equations which are 
the characteristic equations of the structure. The solution 
of these equations gives the characteristic values, which 
are related to the natural frequencies, and the normal 
modes of vibration of the shell, The modes and frequen- 
cies of a variety of shells are presented and the funda- 
mental frequencies for special cases are compared with 
values found in the literature. 

Stresses and displacements of a particular shell sub- 
jected to a uniformly distributed normal pressure which 
varies linearly from an initial peak value to zero are pre- 
sented graphically as time histories. The response of the 
same shell with a similar loading acting on one side only 
also is presented, 

The calculations show that though the frequencies of 
vibration of the thinner shells are grouped closely, the 
modes associated with these frequencies are distinct from 
each other. As the thickness of the shell is increased, the 
difference between succeeding frequencies becomes larger, 

The calculations of the response of the shell to the dy- 
namic loadings show that high bending stresses are in- 
duced at the shell surface, The most critical point is at 
the crown where both bending and mid-plane stresses at- 
tain their maximum values, A short distance from the 
crown the stresses are damped out considerably, though 
they are larger than the stresses in a shell loaded stati- 
cally with the same pressure, The analysis indicates that 
a membrane theory is inadequate for determining the re- 
sponse of domes to dynamic loads, It is also shown that 
the unsymmetrical loading is no more critical than the 
symmetrical one in the dynamically loaded shell, 
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DYNAMIC LOADS ON BURIED STRUCTURES 
(L. C. Card No, 60-213) 


George Francis McDonough, Jr., Ph.D. 
University of Illinois, 1959 


The problem of determining the loads produced on a 
buried structure by a dynamic loading appliedat the ground 
surface is a complex one and can best be approached by 
considering the problem in three separate parts, The first 
is to determine the pressures that would exist in the soil 
if no structure were present, The second is to ascertain 
the effect of structure properties in determining the forces 
produced on a buried structure by these soil pressures, 
The third is to find the distribution of these forces over the 
surface of the structure, Only the second of these three 
parts is considered, The first has been treated elsewhere, 
and the third, although considered to be of major impor- 
tance, is beyond the scope of this thesis, 





Simple, easily analyzed, mathematical models are used 
in the study of the effects of structure properties on the 
loading on buried structures, The use of simplified models 
is justified because of the uncertainties and irregularities 
involved in the*placing of underground structures, Two 
models are considered, one spherical and the other cylin- 
drical, The spherical model is used in the study of struc- 
tures all the dimensions of which are of the same order of 
magnitude, and the cylindrical model in the study of struc- 
tures having one dimension much greater than the other 
two, Since the developments of both models are very simi- 
lar, the following discussion of the sphere applies equally 
well to the cylinder. 

The structure is represented by a hollow sphere and 
the soil by a concentric hollow sphere surrounding the first 
sphere. Continuity of radial stress and displacement is 
considered at the interface of the spheres, The analysis 
involves the solution of the case of radially symmetrical 
stress by means of the theory of elasticity. A factor re- 
lating the compressibility of the structure to that of the 
replaced soil is introduced, This greatly simplifies the 
application of the solution to structures other than spheri- 
cal, To determine the loading on a buried structure for a 
given soil pressure, the compressibility, dimensions, and 
depth of burial of the structure must be known together 
with the elastic properties of the soil. 

The analysis indicates that pressure on a buried struc- 
ture can vary from nearly zero for a very flexible struc- 
ture to three times that in the undisturbed soil for a rigid 
structure, The compressibility effect increases with in- 
creasing depth until a depth of burial equal to the span is 
reached, Beyond this depth there is no further increase, 

The analysis is extended to include a third sphere in- 
terposed between the soil and structure spheres, Two ad- 
ditional effects can be studied using this new model: the 
effect of including a special backfill around the structure; 
and the effect of inelastic deformation in the soil, The 
analysis shows that either a stiff or a very soft backfill can 
be helpful in reducing structure pressures, The effects of 
yielding are discussed, 

Dynamic effects are discussed in two groups: strain 
rate and vibrational, The former can easily be included in 
the present analysis, whereas the latter are often negligi- 
ble for buried structures, 

A description is given of tests conducted to verify the 
validity of the analysis, Drum-shaped structural models 
were buried at depths of zero to twenty feet and subjected 
to the effects of above-ground detonations, Two soil de- 
posits were considered: one an unsaturated clayey silt; 
and the other a beach sand with the water table a few feet 
below the surface, Laboratory calibration tests were also 
conducted, 

The results obtained agree well with the analysis with 
less than normal scatter for soil measurements, 
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DISCHARGE TO PARTIALLY PENETRATING WELLS 
IN UNCONFINED AQUIFERS 


(L. C. Card No, Mic 59-3982) 


Mostafa Mohamed Soliman, Ph:D, 
Utah State University, 1959 


Major Professor: Dr, D. F,. Peterson 


A study of the problem of radially symmetrical uncon- 
fined flow to partially penetrating wells was made using an 
electric and membrane analogy and, a combination of re- 
sistance network and relaxation. Dimensional analysis 
was used to turn the geometric boundaries and flow prop- 
erty of the problem into dimensionless terms, Graphs of 
these terms were plotted in order to find a relationship 
between them, 

Because of the extremely complicated mathematical 
approach of this problem a practical solution by utilizing 
electrical and membrane analogy, and a combination of re- 
laxation method with the resistance network was used, The 
membrane represented the free surface profile. The cur- 
rent density through the electrolyte represented the flow of 
water through the pervious medium, The conductivity of 
the electrolyte was related to the hydraulic conductivity of 
the pervious medium, The combination of relaxation 
method and the resistance network was used as an analog 
computer in solving Laplace’s Equation, The theory of fi- 
nite differences was used to develop the relaxation tech- 
nique. Kirchoff’s first law was used in analysing the prob- 
lem on the board of resistors, Three cases of flow pattern 
of the non-penetrating well in unconfined aquifer were ob- 
tained using the combination of relaxation and the resist- 
ance network. 

As a conclusion an equation was developed composed 
of dimensionless terms, A relationship was found between 
the discharge and the other variables. A graph was ob- 
tained by plotting the discharge of the non-penetrating well 
in proportion to the discharge of the fully penetrating well 
versus the partial penetrating term. 
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USE OF RESPONSE SPECTRA 
IN THE DYNAMIC ANALYSIS OF SYSTEMS 
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University of Illinois, 1959 


In this investigation several systems with two degrees 
of freedom are subjected to a particular disturbance to de- 
termine if there is some method of accurately predicting 
the exact response of such a system when subjected to a 
base disturbance, The method suggested by Rosenblueth, 
of using the square root of the sum of the squares of the 
modal responses for the response of the system, is used 
as the basis of the investigation. 

In order to include all realistic systems with two de- 
grees of freedom the ratio of the second mass to the first 
mass is given values of 0.1, 0.5, 1.0, 5.0, and 10,0, and the 
ratio of the second spring stiffness to the first spring stiff- 





ness is also given values of 0,1, 0.5, 1.0, 5.0, and 10,0, 
Each value of the mass ratio is coupled with each ratio of 
the spring stiffnesses so that twenty-five systems are in- 
vestigated, 

Interfloor damping is used with each of these twenty- 
five systems, The percentage of critical damping of the 
first mode is varied from 0.0% (undamped) to 20%. 

To observe the effects of the pulse length on the re- 
sponse, the pulse duration is varied from two-tenths of the 
second period to three times the first period of the system. 

Each of the systems, with each of the values of critical 
damping used, is subjected to each pulse whose duration is 
appropriate to that system. The exact results of each 
problem are obtained from the digital computer at the Uni- 
versity of Illinois by using a numerical technique for inte- 
grating the equations of motion of the base and of the 
masses, The digital computer is also used to obtain the 
response spectrum for a single degree of freedom system 
when subjected to the same base disturbance pulse. Using 
this response spectrum, the mode shapes, and the partici- 
pation factor for each mode, the modal responses for each 
problem are computed, The exact answer obtained from 
the computer is then compared to the sum of the modal 
maxima and to the statistical value recommended by 
Rosenblueth, 

The comparison of these results indicates that the sta- 
tistical value does not give an accurate value of the actual 
response when this statistical value is used by itself. If it 
is multipled by a factor (1+s), where s is a function of the 
number of degrees of freedom and of the amount of damp- 
ing, then it will be useful for systems with few degrees of 
freedom, Values of s are presented which would be ap- 
propriate for systems with two degrees of freedom for the 
values of damping used in this study. 

Included in the thesis is a proof of the requirement that 
the dashpot resistances must have the same ratio as the 
spring stiffnesses for modal analysis to be appropriate 
when interfloor damping is used, It is also shown that for 
this type of damping the percentages of critical damping of 
each mode of a system vary as the undamped frequencies 
of these modes, 

Also included in the thesis is the analysis of some 
problems in which the damping resistances were equal 
while the spring stiffnesses were not equal, For these 
problems, when the second spring was stiffer than the first 
spring and the damping was large enough, the relative dis- 
placement of the second mass to the first mass increased 
as the damping increased, and in some cases exceeded the 
displacement for undamped vibration. This occurred for 
pulse durations less than the second period of the struc- 
ture, In all cases, however, the maximum displacement of 
each mass relative to its base decreased with increasing 
values of the damping. 
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A STUDY OF OPTIMUM AND NEAR OPTIMUM 
CONTACTOR SERVOMECHANISMS 
USING PHASE SPACE TECHNIQUES 


(L. C. Card No. Mic 60-153) 


John Charles Buchta, Ph.D. 
University of Illinois, 1959 


The contactor servomechanisms of present interest are 


n dc de d™-6 
described by D>, oe = “7 where the a; 


j= 





are real constants, c is the controlled variable, e is the 
servo error and f is the switching function. The switching 
function f represents the contactor output, and is re- 
stricted to the values +1, 0, -1, A contactor servo is said 
to be an “optimum contactor servo” if f is such that the 
error following a step position input is reduced to zero in 
the smallest possible time. 

The theory of optimum contactor servos is reviewed, It 
is noted that the switching function required to obtain opti- 
mum control is very complicated for n 2 3, The utility ofa 
linear similarity transformation to normal co-ordinates is 
indicated, The normal co-ordinates are used as the co- 
ordinates of an n-dimensional phase space. The state of 
the servo is now fully described by the position of a point 
(the representative point) in this space. 

Two new switching functions are developed, These 
lead to near optimum performance with significantly less 
complexity in f than that required for optimum response, 

These switching functions can be described most 
readily in terms of the position of the representative point 
in the phase space, 

The first new switching function merely senses the po- 
sition of the representative point as being either above or 
below a certain plane containing (n-1) of the co-ordinate 
axes, This switching function, for any n, causes the ser- 
vomotor to undergo one period of acceleration and then a 
period of coasting (f=0) in order to reduce the error fol- 
lowing a position step input to zero. 

The second new switching function senses the position 
of the representative point as being above, below, or on a 
certain nearly cylindrical surface which intersects the ori- 
gin of the phase space, This switching function, for any n, 
requires the servo to undergo one period of acceleration 
and one of braking, followed by a period of coasting (f=0), 
in order to reduce a step position input to zero. 

The position step response of several third and fourth 
order systems using the optimum and the new switching 
functions is illustrated, 

The response obtained with the second of the two new 
switching functions very closely approaches the optimum 
response, 

The response to time varying input signals is consid- 
ered and illustrated for servos using the new switching 
functions, If an ideal contactor, i.e., a contactor without 
delay, dead zone or hysteresis is used, then generally sat- 
isfactory response is obtained with the new, simplified 
switching functions, The speed of response is of course 
limited to the maximum speed of the servo. 

If the contactor possesses a dead zone and/or hyster- 
esis which is dependent only on the signal exciting the con- 
tactor then it is shown that if these effects are small, the 








servo response approaches that obtained with an ideal 
contactor. 

A partial solution to the problem of accurately sensing 
the time derivatives of e is indicated, but other implemen- 
tation problems are not considered in detail. 

An extensive annotated bibliography is included, 
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ELECTRON TEMPERATURE DEPENDENCE OF THE 
RECOMBINATION COEFFICIENT IN PURE HELIUM 
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Recombination of oppositely charged particles of a he- 
lium gas discharge plasma is studied in this work, Atten- 
tion has been focused especially on investigating the law 
governing the variation with electron temperature of the 
recombination coefficient, characterizing the process of 
recombination of free electrons with positive ions in de- 
caying plasmas produced in pure helium, The technique of 
microwave interaction with a plasma and the simultaneous 
observation of the afterglow light intensity were employed. 
These yield some of the characteristic plasma parameters. 
In addition to the total visible light intensity, two charac- 
teristic spectral lines of helium: 5876A (3°D - 2°P) and 
3888A (3° P - 2°S) have also been studied. Measurements 
were made on the amount of quenching of the total visible 
light intensity as well as those of the above two spectral 
lines, due to selective heating of the electron gas in the 
plasma by absorption of microwave energy. It isfound that 
the recombination coefficient a,., of electrons with molecu- 
lar helium ions varies inversely with the three-halves 
power of the temperature of the electron gas, which was 
varied from 300° K to approximately 1500° K. The value 
of dey at room temperature (~300° K) is found to be (8.7 
+ 0.3) x 10 cm*/ion-sec for decaying plasmas established 
in pure helium and is independent of the gas pressure, 

The momentum transfer cross section, Q,,, for elec- 
tron collisions with helium atoms is found to be (5.59 + 5%) 
x 107° cm?. The mobility of molecular helium ions in he- 
lium p (He,*) has a value of 17.8 + 0.8 cm’/volt-sec re- 
ferred to 0°C and 760 mm Hg gas pressure, Thefractional 
excess energy loss factor G of electrons to helium atoms, 
determined from the light quenching experiments is found 
to be ~ 2,7 x 10~‘*and is very close to the classical value. 

Decaying plasma in helium-neon mixtures have also 
been investigated with helium as the main gas, Three dif- 
ferent percentages of neon concentrations were used, They 
are 2 x 10°*%, 52 x 10°-*% and 1300 x 10°*%. Within the 
precision of these measurements, no detectable change of 
Qm is observed, while the value of ae, at 300° K is found 
. increase from ~ 2 x 10 * cm?/ion-sec to ~ 40 x 10~ 

m*/ion-sec as the neon concentration increases from 2 
x x 10-*% to 1300 x 107 *%. 

The mobility of Ne* in the admixed gases isfound rang- 
ing from 21,9 to 24.9 cm’/volt-sec. The charge transfer 
cross section of molecular helium ions to a neon atom is 
found to be Qconyv = 2 x 107° cm?, 

A better treatment to the guided wave propagation in a 
waveguide filled with ionized gases has been given, which 
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is believed to give more accurate determination of the 
fundamental parameters in a gaseous discharge plasma 
confined in the geometry used, 

In the determination of the electron temperature, cor- 
rection due to thermal conduction has also been included 
in an approximate way. The effective coefficient of ther- 
mal conductivity given by Landshoff and by Spitzer and 
Harm is adopted in this analysis since Goldstein and 
Sekiguchi have demonstrated experimentally the applica- 
bility of their theory even in a partially ionized gas, 
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A STUDY OF THE LINEAR EMITTING-SOLE 
MAGNETRON AMPLIFIER 


(L. C. Card No, Mic 59-6836) 
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A study of the linear emitting-sole magnetron ampli- 
fier is presented, A thick non re-entrant beam under 
Brillouin flow conditions, with the lower beam boundary in 
contact with the sole is explored. The analytical part of 
this study is to extend Buneman’s small-signal theory of 
magnetrons to the case of the emitting-sole amplifier. The 
transverse normalized susceptance of the beam, Rp, at the 
upper beam boundary is derived, Computations of the 
complex Rp as a function of the complex propagation con- 
stant, in the region of interest, for three typical frequen- 
cies are given, Four asymptotic forms of R, to cover the 
entire complex plane of the propagation constant are de- 
rived, The use of these asymptotic forms of R» simplifies 
the procedure of susceptance matching between the beam 
and the circuit: from tedious graphical method to the ob- 
taining of the solutions of four algebraic equations. 

The wave solutions for matching the emitting-sole 
beam to free space and also to a conducting plate at three 
different distances above the beam are computed in detail 
through the use of these four asymptotic forms of R,. 
Some discussions regarding the matching of the emitting- 
sole beam to a periodic circuit are also given. 

A method of calculating the d-c equilibrium position 
of a general thick beam in crossed-field, under Brillouin 
flow conditions, has been given, The electronic efficiency 
of a re-entrant-type emitting-sole beam is also estimated 
and compared to that of a thin beam, 

An experimental amplifier is designed and constructed, 
It employed a smooth conducting plate as a circuit, facing 
an emitting-sole beam which fills up three-quarters of the 
spacing between the circuit and the sole. Results on the 
d-c beam transmission test are fairly satisfactory. How- 
ever, the measurements on the r-f amplification suffer a 
serious drawback from the excessive beam noise whenever 
the cathode emission is under space-charge-limited con- 
ditions. Measurements taken with the cathode operated 
under temperature-limited conditions give a rate of gain of 
1.1 db/em. This compares fairly closely with the theoreti- 
cal predicted value of 1.4 db/cm, where space-charge- 
limited emission is assumed, 
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A STUDY OF THE BEHAVIOR OF A TWO-PHASE 
SERVO MOTOR WITH MODULATED EXCITATION 
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An investigation of the transient and steady-state be- 
havior of a two-phase induction type servo motor was un- 
dertaken using digital computer methods of solving the 
non-linear differential equations which describe the dy- 
namic behavior of the motor, Only conditions of pure in- 
ertia loading were considered, The results, primarily in 
graphical and tabular form, have been treated with the ob- 
jective of determining the form of an approximate motor 
transfer function and evaluating the output functions ob- 
tained from a number of specific solutions for a particular 
servo motor. 

Conventional power machinery methods of determining 
motor constants were used in arriving at the equation coef- 
ficients for an actual motor. Rotor inertia was measured 
by a unique torsional pendulum method with the rotor in 
place in the motor, Accurate measurements of the me- 
chanical resonant frequency with selected amounts of in- 
ertia added to the rotor provided the necessary experi- 
mental data. 

As a check on the digital computer solutions, the spe- 
cial case of zero speed was carried out both by analytical 
and computer methods, The resulting values of average 
developed electromagnetic torque agreed within one per- 
cent for a voltage source supplying the control winding. An 
additional check was provided by measurements of the in- 
stantaneous developed torque using a torque transducer of 
unusual design. 

Two types of input signal were investigated, a sup- 
pressed-carrier modulated signal applied to the control 
winding supplied from either a zero impedance voltage 
source or from a high impedance current source, 

The results showed these important facts. 

1, Servo motors of the type studied exhibit a relatively 
large second harmonic of the carrier signal, its amplitude 
depending upon the specific character of the modulated 
signals applied to the windings, The smallest harmonic 
content observed resulted from exciting both windings with 
modulated signals of equal modulation amplitude. 

2. The usual single-corner transfer function used for 
this type motor is in error; another high frequency corner 
is indicated. 

3. The stator winding currents exhibit some unique 
phase and amplitude modulations caused by armature re- 
action voltages. 

4. The methods used can be applied to other conditions 
of loading with minor modifications, In much the same 
manner, analysis of much larger power type induction ma- 
chines, both squirrel-cage and wound rotor types supplied 
from either two-phase or three-phase sources, is possible. 

Microfilm $2.85; Xerox $9.80, 220 pages. 
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ON THE SYNTHESIS OF TIME-VARYING 
LINEAR SYSTEMS 


(L. C. Card No. Mic 60-163) 


José Bejar Cruz, Jr., Ph.D. 
University of Illinois, 1959 


It is shown that any multi-input-multi-output linear 
system may always be represented bya set of single-input- 
single-output linear subsystems connected properly. At- 
tention isfocusedon some properties of single-input-single- 
output linear systems which are generally time varying. 
These properties are exploited in developing synthesis 
procedures for time-varying linear systems with specifi- 
cations in the time domain, frequency domain, and general 
A domains. 

In connection with synthesis in a general A domain, 
compatible systems are defined. The techniques for fixed 
linear systems in the frequency domain apply to compatible 
time-varying linear systems in an appropriate A domain, 

The characterization or system functions for all the 
models considered belong to the class of separable func- 
tions first treated by Bendat. Necessary and sufficient 
conditions are derived for the exact realization of certain 
classes of functions, However, a much wider class of 
specified system functions may be expanded in terms of a 
set of orthogonal and realizable functions, It is well known 
that if the series is truncated, the approximation is best in 
the sense of minimum integral square error, 

The basic time-varying element used in most of the 
models is a time-varying gain amplifier. The approxima- 
tion of the time-varying gain amplifier by periodically op- 
erated switches, sinusoidal time-varying amplifiers, and 
sequentially gated amplifiers is discussed, 

Microfilm $2.50; Xerox $5.20. 104 pages, 


A STUDY OF THE COMA-CORRECTED 
ZONED MIRROR BY DIFFRACTION THEORY 


(L. C. Card No. Mic 60-165) 


Samarendramohon Dasgupta, Ph.D. 
University of Illinois, 1959 


A coma-corrected zoned mirror has previously been 
shown by parageometrical optics to possess no spherical 
aberration and no third order coma, However, geometri- 
cally defined aberrations provide no information about the 
diffraction pattern structure which may be of importance 
in microwave applications, In this investigation a study 
using a more rigorous boundary value approach has been 
made of a zoned mirror with emphasis on its effectiveness 
in coma correction, Because a cylindrical mirror has no 
astigmatism and other higher types of aberration (accord- 
ing to Nijboer’s classification) and because the mathemati- 
cal analysis is simpler, a two dimensional zoned mirror 
was chosen for analysis. 

The image patterns (the field intensity distributions on 
the focal plane for various incident angles as commonly 
used in optics) as well as the main features of the radiation 
pattern (minor lobe level, gain and beam width for various 
scan angles as commonly used in antenna engineering) are 
obtained, These features are compared with those of a 











smooth parabolic cylinder with same focal length and aper- 
ture. It is found that for a system with small F number 
and nearly uniform illumination, the zoned mirror is much 
superior to the smooth parabola in coma correction. The 
gain, minor lobe level and beam width of the radiation pat- 
tern for a zoned mirror are relatively constant for a scan 
angle up to 25°, while those for the corresponding smooth 
parabola change considerably, The ratio of the two second- 
ary maxima of the intensity distribution in the focal plane 
(a function of the coma aberration only) is substantially 
equal to unity in the case of a zoned mirror whereas it 
changes drastically for a smooth parabola, 

Calculations of the diffracted fields are based upon 
three different orders of approximation for the induced 
current on the mirror, namely, (i) Geometrical optics cur- 
rent distribution (ii) a distribution taking into account the 
effect of the edges (iii) a distribution taking into account 
both the edge effect and the first order coupling between 
zones. 

It is found that the field intensity on the focal plane (and 
by reciprocity, the far field) obtained by using (ii) and (iii) 
are not significantly different. Results obtained by using 
approximation (i) follow those obtained by (ii) and (iii) quite 
closely. Thus the simple and straight-forward physical 
optics solution seems to offer a result of good accuracy 
even with a large number of discontinuities in the diffract- 
ing surface as in the present case, However for higher ac- 
curacy the edge effect should be considered, 

Microfilm $2.50; Xerox $5.60, 111 pages. 


EXPERIMENTAL AND THEORETICAL INVESTIGATIONS 
OF POLARIZATION AT LOW FREQUENCIES 
FROM THE LOWER IONOSPHERE 


(L. C. Card No, Mic 59-6774) 


Anthony J. Ferraro, Ph.D. 
The Pennsylvania State University, 1959 


The determination of the wave polarization at low fre- 
quencies for a given ionospheric model had been limited 
primarily by the tedious computational labor involved, 
Since the selection of an ionospheric model to fit the ex- 
perimental data is determined by a trial and error process 
of perturbing some assumed profile until agreement with 
experiment is obtained, large scale analysis of several 
models had not been attempted. Specifically, this disserta- 
tion is concerned with the development of a more rapid 
method of approximating the wave polarization at low fre- 
quencies for a given ionospheric model, 

Starting with the magneto-ionic theory, the well-known 
Rydbeck coupled wave equations are derived which de- 
scribe the propagation of waves in an anisotropic, lossy, 
horizontally-stratified ionosphere. These equations show 
that two modes of propagation are realizable which are not 
independent of each other but are coupled together, 

By approximating the ionospheric region where strong 
coupling occurs by a staircase model in which each slab 
has a constant electron density and collisional frequency, 
the Rydbeck wave equations uncouple, By satisfying the 
boundary conditions at the interface between two adjacent 
slabs, the coupling is taken into account and the connection 
matrix for the waves in adjacent slabs is derived, The 
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total connection matrix for the entire coupling region is 
obtained by multiplying together the individual connection 
matrices, For this purpose, a digital computer was em- 
ployed. This multislab approximation is applied to two E- 
region ionospheric models and the results compare favor- 
ably with the more lengthy variation of parameters method 
used to compute the wave polarization. 

It is shown that a multislab approximation employing 
only two slabs gives results compatible with the varia- 
tional method provided that the interface is located near 
the critical electron density, N.. For this case, a simple 
formula for the main echo polarization is derived. On this 
basis, several models can be studied. 

The instrumentation for the continuous recording pro- 
gram of the state of polarization at 75 kc/s and 60 kc/s is 
described, and the results in the form of monthly averages 
are presented and compared with previous 150 kc/s data. 

For 25 reasonable ionospheric models, the wave polar- 
ization is computed at 70 kc/s and 150 kc/s. From this 
catalogue of models, one is selected which satisfactorily 
explains the experimental results at 150 kc/s and 70 kc/s 
including the group height and absorption parameters, 

Recommendations for future study are made, 

Microfilm $2.80; Xerox $9.70, 215 pages. 


CONTACTOR CONTROL OF HIGHER ORDER SYSTEMS 
WHOSE TRANSFER FUNCTIONS CONTAIN ZEROS 


(L. C. Card No. Mic 59-6889) 


Alma Anton Frederickson, Jr., Ph.D. 
Stanford University, 1959 


Four topics are discussed in this thesis: 


1) The analysis of a third and fourth order contactor sys- 
tem controlled by a switching function, F, which is a linear 
function of the error, e, and its first and second deriva- 
tives with respect to time, Both the third and fourth order 
systems have one pole at the origin and a pair of complex 
poles in their respective transfer functions. Each system 
is analyzed for the case of a step input, x,. 


2) A study of the effects of zeros in the system transfer 
function on the behavior of second, third, and fourth order 
contactor systems. 


3) The practical design of a missile contactor control sys- 
tem which performs well over a large range of altitude and 
Mach number. 


4) A comparison of the behavior of the contactor system 
with that of linear systems, Three missile control sys- 

tems (one contactor system and two linear systems) are 

simulated on the analog computer for a large number of 

flight conditions, 


The third and fourth order systems with and without 
zeros are analyzed by tracing trajectories in the phase 
space, To simplify the construction of the trajectories a 
new set of coordinates, which are linear functions of e, e’, 
and e”, are introduced so that each coordinate is a simple 
analytic expression of time. The switching surface, F=0, 
is a plane in the phase space. Hence switching from one 





interval to another can be determined by considering the 
projection of the motion into a plane perpendicular to the 
plane, F = 0, 

The analysis of the second, third, and fourth order con- 
tactor systems with zeros shows that two types of chatter 
motion can occur: 1) Endpoint chatter motion. This type 
of motion occurs when A, F’ = -aA, 6’, where 6’ is the out- 
put of the contactor and A, signifies the discontinuity inthe 
variable at switching and a is a positive constant, 2) Un- 
controlled chatter motion, This type of motion occurs 
when A, F = -bA, 6’ where b is a positive constant. This 
motion is referred to as uncontrolled chatter motion be- 
cause the average value of the contactor output is zero for 
a symmetric relay. 

The principal effect of zeros in the system transfer 
function is to cause discontinuities in the lower derivatives 
of the error at switching points, Thus fewer derivatives 
of the error are required in the switching function to make 
endpoint chatter motion possible, 

Comparison of the contactor system and the linear 
systems shows that the contactor system gives much better 
response. For the missile system studied the response 
time of the linear system varied substantially for the dif- 
ferent flight conditions. However, the contactor system 
had the same response for all flight conditions since end- 
point chatter motion occurred, Hence the equation of the 
average motion is F = 0 for all flight conditions, 

In conclusion the switching function F and the output N 
of the contactor should be chosen as follows: 


1) N should be chosen so that —° is as small as possi- 


ble. However, N cannot be made too large or excessive 
power is required, 

2) F should be chosen so that A, F’ = -aA,6’ and 
A,F =0. This allows endpoint chatter motion, but elimi- 
nates the time consuming uncontrolled chatter motion. The 
above conditions mean that F should contain no derivative 
which is discontinuous at switch points. 

3) The coefficients of the various derivatives in the 
switching function should be chosen so that the equation 
F = 0 gives the desired response. This condition presup- 
poses that endpoint chatter motion occurs during the prin- 


x 
cipal part of the motion, For small oe this assumption is 


x 
normally a good one. However for large = the coeffi- 


cients are best determined by the use of an analog com- 


puter. Microfilm $2.50; Xerox $7.40, 158 pages. 


A THEORY FOR THE TRANSIENT ANALYSIS 
OF AVALANCHE TRANSISTOR PULSE CIRCUITS 


(L. C. Card No, Mic 59-6891) 


Douglas James Hamilton, Ph.D. 
Stanford University, 1959 


A simple physical theory is developed which describes 
the transient behavior of an avalanche transistor in terms 
of its physical parameters, The consideration of the mi- 
nority carrier charge stored in the base during the tran- 
sient process is an important factor in the development of 
the theory, and major emphasis is placed upon the use of 
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charge variables in describing the model for the transistor. 
The theory is applied in the analysis of two classes of ava- 
lanche transistor pulse circuits: that in which the transis- 
tor is used with a capacitive load, and that in which the 
transistor is used with a resistive load, 

Regardless of the type of load used, a certain minimum 
value of avalanche multiplication must exist in the transis- 
tor if a regenerative buildup of current is to occur, Itis 
shown that a rapid buildup rate requires a large value of 
multiplication; and a theoretical limit of the maximum 
value of multiplication which can be obtained is derived 
from thermal considerations, 

In the analysis of the class of circuits in which the 
transistor is used with a capacitive load, the theory is used 
to obtain the critical values of load capacitance, the peak 
value of the current, estimates of the rise time of the cur- 
rent pulse, and the effects of a small resistance in series 
with the capacitor. 

For the resistive load case, the theory is used to de- 
termine the current as a function of time; and the risetime 
for a resistive load is compared with the rise time for a 
capacitive load, A practical pulse generator circuit which 
uses a delay line to determine the pulse duration is de- 
scribed, 

The validity of the theory is verified by the good agree- 
ment which has been obtained between calculated and 
measured data, A more significant contribution of the the- 
ory, however, is the understanding which it conveys of the 
important factors which govern the behavior of avalanche 
transistors, Microfilm $2.50; Xerox $3.80. 69 pages. 


SECONDARY EMISSION EFFECTS 
IN RETARDING-FIELD OSCILLATORS 


(L.C. Card No, Mic 60-96) 


Richard Arthur Neubauer, Ph.D. 
The Ohio State University, 1954 


The retarding-field oscillator’ is one of a family of 
electron devices used for the generation of microwaves, It 
consists of an electron gun, a cavity resonator, and a re- 
peller electrode, High velocity primary electrons enter the 
resonator through an orifice in the nose of the gun assem- 
bly. In the working gap between repeller and nose, the 
electrons reverse direction and return to the nose, where 
they are collected, When conditions are correct, an rf gap 
voltage will develop, being supported by the resonator, 
with energy obtained from the electron beam, Tuning is 
accomplished by moving the repeller, and the frequency of 
oscillation increases with gap spacing. The cavity and re- 
peller form a coaxial line by means of which rf energy may 
be extracted from the resonator, 

In normal operation, the injected electrons remain in 
the working gap for a length of time longer than the period 
of the rf voltage. Their trajectories are complicated func- 
tions of time and entrance phase angle. Some electrons 
extract energy from the rf field and strike the repeller. 
Here they give rise to secondary electrons which are ac- 
celerated through the gap to the nose. The number of sec- 
ondary electrons produced depends, among other things, 
upon the shape and surface of the repeller and upon the 
energy and number of primary electrons striking it. Both 
positive and negative repeller currents have been observed. 





The purpose of the dissertation is to determine theo- 
retically and experimentally some of the effects of second- 
ary emission on the performance of planar retarding-field 
oscillators, The theory is generalized and covers not only 
the range at which oscillations are self-sustaining, but also 
the range over which the cavity may be driven, as in hot 
admittance measurements or amplifier applications, 

The analysis of the retarding-field oscillator was made 
under the assumption of planar gap geometry and uniform 
electric field intensity in the gap. The differential equa- 
tions giving the acceleration of the primary and secondary 
electrons were obtained by classical means, Integration of 
these equations gave the velocity and the displacement of 
the primary and secondary electrons, These results were 
put into dimensionless form’ so that they would be applica- 
ble to oscillators having various planar gap dimensions. 

With the aid of the IBM Computation Unit at Wright- 
Patterson Air Force Base, Dayton, Ohio, the positions and 
velocities of the primary and secondary electrons were de- 
termined for a wide range of gap spacings and rf voltages, 
The energy gains and losses suffered by the electrons were 
then determined and from them the conversion efficiencies 
were obtained, The effect of uniform time delay in the 
production of the secondary electrons was investigated. 

The results show that bombardment of the repeller by 
primary electrons can cause copious secondary emission, 
If the secondary electrons are produced with a delay time 
which is a negligible fraction of the period of the rf gap 
voltage, the groups of secondary electrons will have the 
net effect of driving the gap. If the time delay is not negli- 
gible, the groups of secondary electrons can either drive 
or load the gap. 

The experimental approach to the problem was begun 
with sealed off, fixed frequency oscillators operating in the 
five centimeter wave length region, The repeller tips were 
coated with cathode coating material, barium-strontium- 
carbonate, It was expected that by the heating of the re- 
pellers their secondary yields could be varied while the 
tubes were oscillating. Changes in the behavior of the 
tubes were easily found, but it was not possible to deter- 
mine whether the effects were caused by changes in yields 
or by the incidental decrease in gap spacings caused by ex- 
pansion of the repellers. 

The experimental program was continued in the two 
centimeter wave length region at which point a demountable 
tube was employed, The oscillator was first tested using 
a bright copper repeller. It was found that yields greater 
than unity could be obtained by varying the rf gap voltage. 
Both positive and negative repeller currents on the order 
of microamperes were obtained, The tube was disassem- 
bled and the repeller tip was coated with dag to reduce the 
yield, Results showed that the yield was less than unity 
when the coated repeller was used, Only positive repeller 
currents were observed, and these currents were much 
larger than those previously obtained, being now on the 
order of several milliamperes, A decrease in maximum 
power output was observed coincident with the decrease in 
yield. 

Attempts to raise the yield by coating the repeller tip 
with cathode coating material resulted in unstable opera- 
tion, and no data were obtainable, 

A qualitative check on the theory was made using a cal- 
culated value for the rf gap voltage, The experimental and 
theoretical values of efficiency were in good agreement. 
The calculated rf gap voltage was not large enough to 
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predict repeller bombardment when used with the calcu- 
lated gap spacing factor; the experimental evidence showed 


that bombardment of the repeller did occur. 
Microfilm $2.50; Xerox $6.80. 142 pages. 
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SOME APPLICATIONS OF SHORT TIME MEMORY 
DEVICES TO NONLINEAR CONTROL SYSTEMS 


(L. C. Card No. Mic 59-4466) 


Ronald Glen Schultz, Ph.D. 
University of Pittsburgh, 1959 


The performance of open- and closed-loop linear sys- 
tems employing series-delay compensation has been in- 
vestigated previously. These systems illustrated good 
steady state response characteristics and were shown to 
be stable. The effect of noise and load disturbances onthe 
system output were not thoroughly investigated, however. 
There was no investigation of the application of short-time 
memory devices to open- or closed-loop systems which 


were nonlinear, 
The research in this thesis was directed toward estab- 


lishing a method for determining the output of a nonlinear 
feedback control system within certain bounds rather than 
with complete exactness, Another object of the research 
was to show how to reduce the effect of noise and load dis- 
turbances appearing in both linear and nonlinear systems. 

The work begins with a study of linear systems and 
shows how to reduce the effects of noise and load disturb- 
ances, The reduction of the effects of noise and load dis- 
turbances is accomplished by the use of model technique 
and series-delay compensation in the linear closed-loop 
system. The systems employing series-delay compensa- 
tion and model technique exhibit the same steady statefre- 
quency response characteristics as those of the closed- 
loop systems employing only series-delay compensation. 
The effects of noise and load disturbances are greatly re- 
duced, however. The use of model technique and series- 
delay compensation is then applied to nonlinear systems, 
In addition to reducing the effects of noise and load dis- 
turbances in the nonlinear closed-loop system, the use of 
model technique and series-delay compensation also pro- 
vides a means of establishing a bound on the effect of sys- 
tem nonlinearities. 

The nonlinear systems investigated in this thesis con- 
tain nonlinearities of a specific class. The nonlinearities 
are all monotonic, single valued, odd functions, and are 
symmetrical about the origin, Furthermore, the nonline- 
arities are restricted to those terms involving the output 
function c(t) and the derivative of the output pc(t). Before 
series-delay compensation and model technique can be 
employed in the nonlinear system, the system must be lin- 
earized to enable known method of analysis to be applied. 
A linearization procedure is included in this thesis, 





The output of the nonlinear system is not determined 
exactly since the work involved in combining all of the har- 
monics present rules this out as a practical procedure, In- 
stead, a bound is established on the output so that the ac- 
tual output can be specified to lie within a certain small 
range about the desired output of the linearized system, 
Two methods of establishing this bound are presented, The 
first method is an analytical method developed from the 
linearized system, The second method is based upon the 
results of the study of a large number of systems on a 
digital computer, Each of these methods indicates that by 
proper linearization and application of the closed-loop sys- 
tem employing model technique and series-delay compen- 
sation the bound established will be small, 

In addition to the linearization procedure described in 
this thesis, the complete calculation procedure is dis- 
cussed, The linearization procedure describes the man- 
ner in which the nonlinear terms are linearized to give a 
small error over the range of operation, These linearized 
terms are then used to establish the series-delay compen- 
sation, feedback compensation, and models as discussed in 
the calculation procedure, The reduction in the system 
output of the error due to linearization is also included in 
this discussion. 

A short investigation is made of systems containing 
more than one nonlinear element, The analysis of a sys- 
tem containing two linear and two nonlinear elements is 
given, This is then extended to the case of n linear and 
nonlinear elements in cascade, 

Microfilm $2.50; Xerox $6.00, 122 pages, 


FREQUENCY MULTIPLICATION CIRCUITS 
(L. C. Card No. Mic 60-242) 


Andrew William Swago, Ph.D. 
University of Tllinois, 1959 


For frequency multiplication with positive nonlinear 
resistive elements or ideal diodes, Page has shown that 
the power at the nth harmonic is theoretically limited to 
the fraction 1/n? of the total power converted to DC and 
harmonics, Manley and Rowe have shown, for nonlinear 
reactance converters, that it is theoretically possible to 
obtain as power at a given harmonic all of the fundamental 
power which is absorbed by the conversion process, These 
considerations are for the converting element alone, and 
do not consider losses or other aspects of any circuit con- 
figuration using such elements, With crystal diodes, con- 
ventional microwave multipliers have not reasonably ap- 
proached either theoretical limit, 

This study has considered positive nonlinear resistive 
and nonlinear reactive elements in lumped-element dou- 
bler circuits whose performances approach the theoretical 
capabilities. Suggestions for microwave equivalents for 
these circuits have been offered, 

In this report, the following points are chosen as guid- 
ing principles for doubler circuit selection: 

1) Conversion capability (Harmonic power output /Gen- 
erator power capability) is a better criterion for evalua- 
tion of multiplier performance than conversion efficiency 
(Harmonic power output/Fundamental power delivered 
from the generator), 
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2) While the power delivered from the generator ter- 
minals at the fundamental frequency is of greater impor- 
tance in source utilization considerations than the net av- 
erage total power, which may include power converted to 
DC and harmonics elsewhere in the network and returned 
to the generator resistance for dissipation, maximizing 
this quantity may not give maximum conversion, Condi- 
tions for maximum harmonic output should be determined 
for each particular configuration, and when more than one 
degree of matching freedom is present, the conditions re- 
quired may not be obvious, unique, or those customarily 
used, 

Several circuits were chosen as examples worthy of 
consideration: 

1) A series, doubly-tuned circuit using a biased, re- 
sistive diode reasonably approaches theoretical limits, but 
extremely sharp diode characteristics and low conducting 
resistances are required, Simple series rectifier cir- 
cuits, even with bias and tuned loads, do not have good 
conversion capabilities, 

2) The combination of a lossless transmission line 
and an ideal diode termination gives reasonably good con- 
version capability, with maximum available fundamental 
power from the generator being converted to DC and har- 
monics and being returned to the generator resistance for 
dissipation. The same effects could be obtained by placing 
an ideal diode directly across the generator terminals, but 
the addition of the line offers the possible advantages of 
permitting greater flexibility in filter placement, 

3) A parallel, doubly-tuned circuit using a nonlinear 
capacitor with series spreading resistance will have con- 
version capabilities approaching the theoretical limit if the 
cutoff frequency of the element is of the order of 5 to 10 
times the operating frequency, and if the voltage variation 
across the capacitor is sufficient to cause the small-sig- 
nal capacitance to change by a factor of 5 or greater, The 
cutoff frequency should be made high by reducing capaci- 
tance rather than resistance, 

The following approaches to obtaining microwave 
equivalents of these circuits are suggested: 

1) A general approach to the synthesis of microwave 
devices incorporating voltage-current elements by the use 
of imaginary transformation networks. 

2) As a specific analog for the series, doubly-tuned 
circuit, a system using two re-entrant cavities with a 
common, axial crystal current, and with an ionic bom- 
barded silicon crystal, 

3) Some possible improvements for the straight line 
multiplier. | Microfilm $3.40; Xerox,$11.60, 263 pages, 


THE EFFECT OF THE CROSSARMS ON THE SURGE 
VOLTAGE DUE TO DIRECT LIGHTNING STROKES 
ON TRANSMISSION LINE TOWERS 


(L. C. Card No. Mic 59-6969) 
Firman Tambunan, Ph.D, 
Lehigh University, 1959 


To investigate the effects of the crossarms, a typical 
345-kv, double-circuit suspension tower, 148’ high, such 
as used on the American Gas and Electric Company and the 


Ohio Electric Corporation transmission lines, is considered. 
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The procedure of the investigation is as follows, Ata 
selected point on the tower, the surge voltage due to a 
lightning stroke is calculated and the effects of the cross- 
arms on that voltage are analyzed, The type of lightning 
waves considered are: 


1. Unit wave with an abrupt front given by the equation 
e = l(t) 


2. Unit wave with an obliquefront given bythe equation 


] 

g, [th(t) - (t- On) 1 (t- On)] 
The calculation of the surge voltage is based on the 

assumption that the transmission line tower consists of 

three parts and each part may be represented by a surge 

impedance, The three parts are: 


e = 


1, The tower leg, fron the tower footing to the bottom 
crossarms, 


2. The tower top, from the bottom crossarms upward, 
excluding the crossarms, 


3. The crossarms, 


In the calculation of the surge voltages use is made of 
simplified lattice diagrams, wave trains and primary and 
secondary retarder operators, A simplified lattice dia- 
gram is one where the junction points formed by the cross- 
arms and the tower top are reduced to mere transition 
points, with the understanding that the reflection and re- 
fraction coefficients, a, and b,, are accompanied by pri- 
mary operators, a, and £,, to take care of the waves that 
are reflected to and fro on the crossarms. A further sim- 
plification is obtained, when the reflected waves (or wave 
trains) between any two adjacent transition points are com- 
bined to form other wave trains and represented on the di- 
agram by single lines, but labelled with secondary opera- 
tors, A, B, C, etc. 

To simplify the calculations, only one pair of cross- 
arms is considered at a time, It can be shown that the ef- 
fects of the crossarms on the surge voltage can be learned 
by analyzing the two primary operators a, andf,. When 
multiplied by l(t), they form a series of step functions 
which follow one another by equal time intervals, When 
further multiplied by a, and b, respectively they can be 
expressed approximately in the following form: 


ail (t) = - a? 
PyBn l(t) sai 


l-e€ 
It is known that when two surge impedances in series 
are shunted at the transition point by a capacitance to 
ground, forming a junction point, the reflection and refrac- 
tion at that point to a unit wave show similar phenomenon, 
This leads to the conclusion that as an approximation the 
effect of the crossarms may be assumed to be similar to 
that of an equivalent lumped capacitance, shunted at the 
position of the crossarms to ground. 
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ENGINEERING, HYDRAULIC 


THE DYNAMICS OF TURBULENT FLOW 
IN STEEP, ROUGH, OPEN CHANNELS. 


(L. C. Card No. Mic 59-3977) 


Prasanta Kumar Mohanty, Ph.D. 
Utah State University, 1959 


Major Professor: Dr. D. F, Peterson, Jr. 


Flow in very steep and rough open channels such as at 
the headwater of streams is very dissimilar to pipe flow. 
Channel roughness consists of boulders of all sizes and 
shapes; sometimes as great in size as the depth of flow. 
The shape and stability of the free surface depends on a 
balance among discharge, channel slope, and roughness 
geometry. The purpose of this study was to investigate 
this balance, and is the first step toward the long-range 
objective of eventually describing such flow. 

A tilting flume 64 feet long and two feet wide capable 
of assuming a slope up to 8.5 percent was built. Idealized 
roughness elements composed of 0,135 foot and 0,30 foot 
bars and 0.30 foot cubes were used. A total of 163 runs 
with various roughness spacings, discharges, and slopes 
were made, The depth of flow on the upstream crest of 
roughness was considered the dependent variable. 

Three main regimes of flow seem to exist: tranquil, 
tumbling, and rapid, As the names imply, the flow ele- 
ments maintain sub-critical and super-critical velocities 
past the crest of the roughness elements in tranquil and 
rapid regimes. In tumbling regime, the flow elements 
fluctuate cyclically from sub-critical to super-critical ve- 
locities and vice-versa, A hydraulic jump forms before 
each row of roughness and the depth of flow above the 
roughness crest is nearly critical regardless of any change 
of slope or roughness geometry so long as the flow is 
tumbling. Both the tranquil and rapid flow regimes have 
in turn three sub-regimes each, again depending upon a 
balance among discharge, slope, and roughness geometry. 
They are Morris’ isolated roughness flow, wake-interfer- 
ence flow, and skimming flow. 

In all regimes of flow, the roughness elements in a 
channel reach acted as a sequence of partial controls and 
a macroscopically uniform state of flow was soon estab- 
lished. Roll waves formed only during transition between 
successive flow regimes. A form of equation more suited 
than an extension of pipe flow equation to describe flow in 
steep, rough channels was proposed, 

The various dynamical phenomena involvedin such flow 
were investigated, Several criteria to distinguish and 
predict the possible flow regime under any particular com- 
bination of conditions were developed analytically, and ex- 
cellent agreement with experimental results was demon- 
strated. A generalized formula for the hydraulic jump in 
sloping channels was formulated analyzing Kindsvater’s 
and Hickox’ data, 

The use of roughness elements in hydraulic structure 
design has not been given systematic study. This study 
suggests several possible uses of properly designated 
roughness elements in achieving better control, efficiency, 
and economy in hydraulic structures. Among these are 
energy dissipation, reduction of effective channel slope, 
sediment transport, flow measurements, roll wave pre- 
vention, and artificial roughness standard for steep, rough 
open channels, Microfilm $2.50; Xerox $5.00, 97 pages. 
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ENGINEERING, MECHANICAL 


LOCAL TEMPERATURE AT TOOL FLANK 
AND FRICTIONAL ENERGY DISTRIBUTION 
AT CHIP-TOOL INTERFACE 
(WITH A NEW PROCEDURE FOR SOLVING 
ILL-CONDITIONED EQUATIONS) 


(L. C. Card No. Mic 60-204) 


Hsin Lang Li, Ph.D. 
University of Illinois, 1959 


The flank surface temperature distribution of a cutting 
tool was measured by an infra-red radiation detector em- 
ploying a lead sulfide photoconductive cell which rotates 
with the workpiece as an integral unit, This investigation 
represents the first successful attempt to obtain, by direct 


measurement, the distribution of temperature at tool flank. 





The problem is characterized by the extremely small ex- 
tent of the surface over which the temperature field is to 
be explored, This newly developed experimental method 
could be used to measure temperature distribution over 
sliding contacts in general, 

A procedure is described for deducing the temperature 
distribution over tool-chip interface from measured flank 
surface temperatures, Formulating from the principle of 
superposition for linear problems, the evaluation of tool 
chip interface temperature distribution reduces to the so- 
lution of a set of linear, simultaneous algebraic equations. 
The numerical coefficients are determined by using a geo- 
metric, electric analog. 

By the very nature of the geometry and boundary con- 
ditions involved, the set of simultaneous equations so for- 
mulated is “ill-conditioned,” It is not possible to obtain a 
physically meaningful solution from the *Illiac” using the 
library routine which is programmed according to the 
Gauss elimination procedure, A new iterative procedure, 
suitable for machine computation, was thus developed, It 
is based on an appropriate modification of the coefficient 
and thereby removes or reduces the ill-conditioned char- 
acteristics of the equations, A criterion for the conver- 
gence of the new procedure was given. 

The computed profile of temperature distribution 
agrees well with metallographical evidence and crater 
wear pattern reported in literature, The local tool-chip 
sliding stresses as deduced from thermal considerations 
can not be verified at the present time, however, the cal- 
culated total frictional force compares favorably with that 
obtained from direct dynamometer measurement. 

Microfilm $2.50; Xerox $6.20. 127 pages. 


A STUDY OF HEAT TRANSFER 
IN MOIST MATERIALS 


(L. C. Card No, Mic 59-6789) 


Yajiro Morita, Ph.D. 
The Pennsylvania State University, 1959 


In moist materials heat is generally transferred by 
moving water vapor as well as by ordinary conduction, 
This is important to engineers who are concerned with 
thermal insulations in service because these insulations 
are generally expected to become moist in due course of 
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time and may lose their insulating values significantly. It 
is impossible to determine the thermal conductivity of a 
moist material making use of the steady state provided by 
the guarded hot-plate method, Relocation of moisture 
takes place as soon as the test specimen is subjected to a 
temperature difference which produces vapor pressure 
difference and consequent vapor movement toward the cold 
side. A few methods have been tried by some researchers 
making use of transient heat flow to minimize the time re- 
quired for a test, 

In this thesis, previous work in this field is reviewed 
and a new method of experiment for evaluating the thermal 
properties of a moist material is introduced, It is an ap- 
plication of transient heat flow from a plane heater into a 
semi-infinite body of moist material, It is intended to 
overcome the defects of existing methods, 

The author discusses the fundamental factors involved 
in heat transfer in moist materials and establishes a dif- 
ferential analysis of heat flow in such a material, He de- 
rives the differential equation which is the basis of his 
analysis, in a form analogous to Fourier’s differential 
equation for heat conduction. He also points out the signif- 
icance of the definition of “equivalent” thermal conductiv- 
ity of a moist material and introduces a hypothetical model 
of heat transfer in moist materials. 

The proposed method was actually applied to two fi- 
brous thermal insulations, In designing the experimental 
apparatus the thermal capacity of the heater was made ex- 
tremely small using 0,003” x 0.0007” constantan ribbon 
wires placed parallel with a wire spacing of 1/16 inch, 
Also in order to obtain the mean temperature at a plane a 
special network of thermocouples called a “thermocouple 
grille” was designed. The average value of temperatures 
at thirty-six points in five square inches can be obtained 
by taking only one reading. 

It was concluded that this proposed method is satisfac- 
tory for determining the thermal properties of a moist ma- 
terial, The test results confirmed the theory, revealing 
the effect of moisture movement in thermal insulations. 
Microfilm $2.50; Xerox $6.20. 129 pages. 


ENGINEERING MECHANICS 


A LARGE-DEFORMATION BENDING THEORY 
FOR THIN CYLINDRICAL SHELLS 


(L. C. Card No, Mic 59-6881) 


Billy Richard Baker, Ph.D. 
Stanford University, 1959 


Very thin cylinders may be subjected to symmetrical 
edge loads which cause large rotations and radial dis- 
placements even though the strains are small, The ordi- 
nary non-linear differential equations for these large de- 
formations are presented, and one exact integration is 
performed, 

The example of a cylinder pulled outward by radial 
loads at one end is studied, A portion of the shell almost 
becomes a flat annulus. Linearizations are made in this 
region and asymptotic solutions are obtained along with 








bounds for the errors, Another portion of the shell is de- 
formed only slightly and here the usual linear cylinder 
theory applies, In the transition zone between the regions 
of linearization the differential equations are simplified 
and integrated numerically. Results are presented in 
graphs and tables, 

Microfilm $2.50; Xerox $3.60. 61 pages. 


THE HILLSIDE PROBLEM: 
STRESSES IN A SHALLOW SPHERICAL SHELL 
DUE TO EXTERNAL LOADS 
ON A NON-RADIAL RIGID CYLINDRICAL INSERT. 


(L. C. Card No, Mic 60-292) 


Kenneth Foster, Ph.D, 
Cornell University, 1959 


In recent years P, P. Bijlaard has done extensive work 
in determining the shell stresses due to loads transmitted 
to the shell by means of a cylindrical pipe, the axis of the 
pipe being perpendicular to the surface of the shell, 

If the cylindrical pipe is not perpendicular to the shell, 
the line of intersection between pipe and shell is approxi- 
mately an ellipse rather than being circular. The Hillside 
Problem consists of external loads applied to such a non- 
radial cylindrical pipe. 

As a first approximation the pipe is considered to be 
much stiffer than the shell, Thus the problem reduces to 
the case of external loads applied to a rigid elliptical in- 
sert in a spherical shell, Four separate cases are con- 
sidered: a) radial force on insert; b) tangential force on 
insert; c) moment about minor axis of ellipse; d) moment 
about major axis of ellipse. 

In the solution of problems a, c, and d, use is made of 
the theory of shallow spherical shells. This approach is 
seen to be valid since, for most practical cases, the defor- 
mations in the problems being considered are confined to a 
shallow spherical segment of the shell. The partial differ- 
ential equations for a shell with no distributed loading, as 
presented by E. Reissner, are as follows: 


1 


4 ae 
VwtoVF=0 (1) 
vF-= vw =0 (2) 


where w is the radial displacement of a point on the shell, 
F is a stress function which determines the membrane 


- forces in the shell, and Vv is Laplace’s differential oper- 


ator, Equations 1 and 2 can be combined to yield the fol- 
lowing two equations: 





vow + 7* vw =0 (3) 
vVF+('* v’F =0 (4) 

2 242 
where (‘= <- = WroT} (5) 


and R is the shell radius, D the flexural rigidity of the 
shell, E Young’s modulus, t the shell thickness, and v 
Poisson’s ratio. 
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Equation 3 (and similarly equation 4) can be written as: 
Viiv? + if *)(v? - if") w = 0 (6) 
The solution of this equation is therefore: 


w=wWw,+w,+w, (7) 

where Vw, + if” wi = 0 (8a) 
V'w, - if” w. = 0 (8b) 

v’w, = 0 (8c) 


Combining equations 1, 7, and 8 there is obtained the rela- 
tion: 


oe 
V°F RY - Rs (9) 
or, if the shell deformations vanish at the shell boundaries, 
2p - ET 
OP «ae (10) 


Equations 8 are transformed to an elliptical coordinate 
system by means of the transformation: 


x = r,tanf8 cosh — cos 7 (11a) 
y = rotanf sinh é sin 7 (12a) 


where ry, is the outer radius of the attached pipe, 8 is the 
angle between the pipe and the shell radius, and  andyjare 
the elliptical coordinates, It is then shown that equations 
8a and 8b each separate into two Mathieu equations, so that 
the deflection w and the stress function F are determined 
in terms of Mathieu functions, On the basis of physical 
considerations, the applicable Mathieu functions are chosen 
for the solutions of problems a, c, and d, 

Problem b is solved on the basis of membrane theory, 
since the bending stresses due to this type of loading are 
quite small. The membrane stresses are determined for 
a circular insert and the displacement of the insert is de- 
termined by means of the strain energy principle, the re- 
sult being: 


gs (1 +¥)Q in—= (13) 
Et Be 

where 6 is the displacement of the insert, Q is the tangen- 

tial load, and r, is the radius of the circle at which the 

shell is supported. 

Appendices are included in which the derivatives of w 
and F are determined in the elliptical coordinate system, 
and in which the several forms of the Mathieu functions 
with imaginary parameters are presented. 

Microfilm $2.50; Xerox $4.80. 94 pages. 





This model also can represent a crack type of disconti- 
nuity and is used in this dissertation to investigate the 
transient strain redistribution associated with a crack 
propagating through a rectangular plate. 

The lattice model reduces the continuous material into 
a series of rigid bars and deformable connections, It is 
shown that the lattice model is in effect a finite physical 
representation of Airy’s stress function, 

Equations are developed for equilibrium of the lattice 
model in terms of displacements using plane stress condi- 
tions, Equations could also be developed for plane strain 
conditions or for non-linear elasticity by introducing an 
appropriate stress-strain relationship in place of the plane 
stress relationship that was used, A complete set of equa- 
tions are given to cover ali cases of boundary conditions 
that ordinarily would be encountered in applications of this 
lattice model. Several examples of statically loaded plates 
are analyzed with the lattice model and the results com- 
pared with an energy method solution, The comparison 
shows that excellent results are obtained with the lattice 
model, 

The differential equations expressing the dynamical 
behavior of the lattice model are developed and numerical 
solution of these equations is discussed, Application of 
these equations to a steady-state condition, the calculation 
of natural frequencies of lattice models is illustrated. 
Several examples of the transient strain redistribution as- 
sociated with a crack propagating through a plate in finite 
jumps are presented. Two methods of numerical integra- 
tion that are suitable for transient solutions of the differ- 
ential equations are described; in one case the two methods 
are applied to the same problem and the results compared, 
It was found that both methods of numerical integration 
provided a satisfactory solution of the problem. 

An immense amount of calculation is involved in solv- 
ing transient strain wave propagation problems with the 
lattice model. A high speed digital computer is virtually a 
necessity for numerical solution of problems of any com- 
plexity by this method, 

Microfilm $2,65; Xerox $9.20. 202 pages, 


CRACK PROPAGATION IN THIN METAL SHEET 
UNDER REPEATED LOADING 


(L. C. Card No. Mic 60-205) 


Hao Wen Liu, Ph.D. 
University of Illinois, 1959 


Fatigue fracture involves two processes: crack initia- 


tion and crack propagation, The effect of range, mean, and 


state of stress appears to be different for crack initiation 





A NUMERICAL SOLUTION FOR THE TRANSIENT 
STRAIN DISTRIBUTION IN A RECTANGULAR PLATE 
WITH A PROPAGATING CRACK 


(L. C. Card No, Mic 60-187) 


Michael Paul Gaus, Ph.D. 
University of Tllinois, 1959 


A physical model that approximates a continuous ma- 


terial and is suitable for the investigation of transient two- 


dimensional strain wave propagation is discussed herein. 
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and crack propagation. Therefore, to understand basic 
damage phenomena it is advantageous to separate the 
studies of crack initiation and crack propagation. 

An experimental and analytical investigation were 


tion in a thin metal sheet under repeated axial loading. 


mental investigation. Various combinations of stress 





Time lapse photography was used to record the crack 


undertaken to study the fundamental law of crack propaga~- 


Sheet specimens of 2024-T3 aluminum alloy four inches 
wide and containing a central hole were used in the experi- 


range and mean stress were covered by this investigation. 
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length and the number of cycles of loading at regular inter- 
vals. The crack length was then measured from the re- 
cording film. 

The experimental results indicated that the propagation 
life consisted of three periods, In the initial period, the 
cracks propagtaed sporadically and slowly. In the middle 
period, the relationship between the crack length and the 
number of cycles of loading was well represented by an ex- 
ponential function, In the final period, crack propagation 
was greatly accelerated, leading rapidly to fracture. 

Based on the concept of geometrical similarity of crack 
configuration, an expression for crack length was derived 
in terms of a stress dependent propagation factor and an 
exponential function of the number of cycles of loading, for 
a semi-infinite sheet subjected to repeated loads consist- 
ing of a constant stress range and mean stress, This ex- 
pression was in good agreement with the experimental re- 
sults for the middle periods of the propagation lives. The 
propagation factor was related experimentally to the stress 
range and the mean stress. 


Modification of the expression was made for the effect _ 


of increasing stress range and mean stress as the crack 
propagated in a finite specimen. Accurate prediction of the 
propagation life, was possible using the modified equation. 

Photomicrographic observations indicated that the size 
of the plastic zone increased as the crack propagated and 
that the crack often branched along the path, This branch- 
ing phenomenon is a possible cause of hesitation periods. 

The equation by Head and the hypothesis by Paris were 
used to analyze the experimental data. However, the re- 
sults indicated that, without further development, the analy- 
ses by Head and Paris et. al. were not as promising as the 
analysis developed in this investigation. 
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SURFACE MOTION ON ASOLID ELASTIC SPHERE 
FOLLOWING A BRIEF LOCALIZED DISTURBANCE 


(L. C. Card No. Mic 59-6901) 


Harold Frederick Lloyd Pinkney, Ph.D. 
Stanford University, 1959 


A brief localized disturbance on a solid sphere may be 
external, as from an impact of another sphere, or internal, 
as from an earthquake, Brief means here a duration of 
disturbance short in comparison with the fundamental pe- 
riod of the sphere. The brief disturbance from an impact 
of another sphere has two aspects of major interest. First, 
the Hertz theory of collision of two elastic spheres does 
not apply because it assumes a duration long in comparison 
with the fundamental periods, Second, the short duration 
means a circular ripple form of wave motion which ini- 
tially is like that on a plane boundary. Lamb’s investiga- 
tion of the latter problem showed that the dominant part of 
the motion is the Rayleigh surface wave, or pulse, This 
travels non-dispersively, the energy remaining in a shal- 
low surface layer and within an annular region which re- 
tains an unchanging radial extent, The amplitude varies 
inversely as the square root of the radial distance of prop- 
agation. It was conceivable therefore that a similar annu- 
lar pulse on a sphere would follow some similar law as it 
expands, Past the “equator” however the pulse contracts 





and converges on the “South pole,” and the amplitude could 
then increase, Such a phenomenon “antipodal focussing” 
was suggested by Jeans in 1923, 

The present investigations consist of experimental and 
theoretical parts. The former was designed to demon- 
strate the focussing, and to show the behavior of the pulse 
as it traverses the sphere, The surface motion generated 
on a 12 inch diameter steel sphere by the impacts of small 
ball bearings was recorded using barium titanate gauges, 
The results consist of records of the Rayleigh pulse for 
the first traverse from impact point to antipodal point and 
additional records showing one and many traverses around 
the sphere, Marked focussing was found and also certain 
marked changes of pulse form during the traverse, The 
theoretical part consists of a solution of the equations of 
motion by a method of expansion in a small parameter rep- 
resenting the shortness of the pulse, It was possible to 
carry this sufficiently far to predict successfully all the 
principal features of the experimental observations, The 
antipodal focussing was also examined theoretically. It can 
be envisaged as a convergence of the annular pulse on the 
pole, the pulse being reflected at the axis (N-S diameter). 
The reflection conditions at this axis are zero displace- 
ment outwards from it, and zero shear stress parallelto it, 

Some of the features established by the investigation 
are as follows, 


1, The law for the change of amplitude of a Rayleigh pulse 
on a sphere is sin~’/*®, This was obtained by Nomura 
in 1939 (using asymptotic forms of normal functions) 
and is verified here experimentally and theoretically. 


2. Dispersion is not entirely absent (as on a plane bound- 
ary) but enters to a noticeable extent due to curvature. 
The theory determines the initial form of the dispersion 
curve for small wave length/radius ratios. The effects 
of dispersion on the form (shape) of the pulse are pre- 
dicted theoretically and are in good agreement with the 
experiments, 


3. The amplitudes of the Rayleigh pulse with focussing on 
the antipodal point remain finite. The surface strain at 
the pole predicted by the theory is in good agreement 
with the experimental record, 


4, The durations of the impacts are governed by the 
Hertzian theory of impact even though they are shorter 
than the fundamental period of the large sphere. 

Microfilm $3.00; Xerox $10.40. 231 pages, 


SOME TORSIONALLY FREE, 
ROTATIONALLY SYMMETRIC ELASTICITY PROBLEMS 
SOLVED IN BISPHERICAL COORDINATES 
BY BOUSSINESQ-PAPKOVICH POTENTIALS. 


(L. C., Card No, Mic 60-293) 


John Augustus Weese, Ph.D. 
Cornell University, 1959 


Some torsionally-free, rotationally symmetric elas- 
ticity problems of the second boundary vaiue type (pre- 
scribed stresses on the boundaries) are solved using the 
classical linear theory of elasticity for the following con- 
figurations: 
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i) a half-space, containing a spherical cavity, under 
the action of a point load 


ii) an eccentric spherical shell under the action of 
uniform internal pressure 


iii) a half-space containing a spherical cavity with a 
uniform internal pressure, 


The effects of the location of the cavity in problems i) and 
iii) and of the eccentricity in problem ii) are considered. 

All three problems are solved using Boussinesq- 
Papkovich potentials in bispherical coordinates. Due to 
the torsion-free and rotationally symmetric properties of 
these problems it is possible to place two of the customary 
four Boussinesq- Papkovich potentials equal to zero, In the 
course of the analysis, stress equations are developed 
which are applicable to many other torsionally-free and 
rotationally symmetric problems which allow formulation 
in this coordinate system, However, in order to use this 
theory, the boundary conditions must be such that they can 
be expanded in Fourier- Legendre series. After the ex- 
pansion of the boundary conditions into series, the prob- 
lems reduce to an infinite set of linear simultaneous equa- 
tions which require numerical solution. 

Numerical results are presented for each of the cases 
listed, They agree with the qualitative predictions from 
the general theory of elasticity and from limiting configu- 
rations to which solutions are available, 
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A MECHANISM OF PASSIVITY OF STAINLESS STEEL 


Roy Johnson, Ph.D. 
The Ohio State University, 1954 


The mechanism of passivation of Type 304 stainless 
steel was investigated, This work consisted mainly of 
studying the characteristics of oxygen sorption upon stain- 
less steel, The surface of the material tested was etched 
in boiling 10 per cent H,SO, to produce an initially active 
surface, A projected specimen area of 0,423 square me- 
ters was used in all sorption experiments, 

Sorption tests were carried out using a differential 
pressure apparatus modeled after that of Armbruster and 
Austin, This apparatus was able to register sorbed 
amounts as low as 1 x 10™® moles, 

Sorption of oxygen upon iron andstainless steelat room 
temperature was found to be very rapid initially, This 
was followed at relatively high pressures by a transition to 
a much slower rate, The amount of oxygen sorbed initially 
was found to be greatly affected by the pressure above the 
specimen. At a pressure of 0.2 mm. of mercury, an etched 
specimen, with 0.423 square meters of projected surface 
area, sorbed approximately 150 x 10~ moles within the 
first quarter hour, while at a pressure of 0.005 mm, of 
mercury, only 10 x 10~* moles were sorbed in the same 
period, This pressure difference affected the secondary 
process only slightly. 
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A study was made of the sorption characteristics of 
oxygen, nitrogen, and argon at 27°, -'78.6°, and -196°C, 
upon iron and stainless steel. Neither nitrogen nor argon 
was appreciably sorbed upon these surfaces at 27 °C. 
Neither oxygen, nitrogen, nor argon was appreciably 
sorbed at -78.6°C, At -196°C., all of the gases exhibited 
a reversible type of sorption: at any given pressure, equi- 
librium was attained instantaneously. Upon lowering of 
the pressure any gas upon the surface could be reversibly 
removed, The sorption of oxygen upon iron was found to 
have practically the same characteristics as that of oxygen 
upon stainless steel, ; 

The effect of previously sorbed material upon the abil- 
ity of the surface to sorb additional oxygen was studied, 
When a small amount of oxygen was taken up on the sur- 
face of stainless steel, its ability to take up additional oxy- 
gen was greatly reduced. If an activated specimen of 
stainless steel was exposed to the atmosphere for 24hours, 
it retained only a slight ability to sorb additional oxygen. 
In contrast, when a small amount of oxygen was sorbed 
upon the surface of iron, it lost none of its sorptive power; 
in fact, if it was left exposed to air for 24 hours, its sorp- 
tive capacity was relatively unchanged over that which it 
possessed in the freshly etched state, 

The results of Fontana and Beck’* on the vacuum 
breakdown of passive films upon stainless steel were con- 
firmed, It was found that if an active stainless steel spec- 
imen was exposed to air for a short time and then sub- 
jected to a high vacuum for a period, the passive film could 
be broken down, The results of the present work indicated, 
however, that if the specimen was exposed to air for more 
than 6 hours, the film was no longer susceptible to such 
treatment, 

The time for passivation to occur when an active stain- 
less steel specimen was exposed to distilled water, of con- 
trolled oxygen content, was also studied. It was concluded 
that the time for passivation may be delayed for any period 
up to 6 hours by successively lowering the oxygen content 
of the solutions, 

A mechanism for the sorption of oxygen upon iron and 
stainless steel is evolved, It is proposed that the initial 
rapid sorption is the result of a molecular adsorption of 
oxygen, a process which does not involve the breaking of 
the bonds between oxygen atoms, A mechanism for this 
type of sorption is suggested by the work of Speiser, 
et al.,* who point out that oxygen possesses unbalanced 
electron spins which give tothat atom a “residual valence.” 
With this model, the initial rapid absorption would be one 
of low activation energy and low energy of formation, 

The second process is proposed as one which involves 
the decay of the oxygen on the metal to form an oxide bond 
with the metal, This process might be either chemisorp- 
tion or true oxidation, In any case, it involves a true elec- 
tron sharing between the oxygen and the metal, 

This theory can account successfully for all phenomena 
observedinthe present work, Moreover, it gives an expla- 
nation for the work of Berwick and Evans,‘ who found that 
for a short period after passivation, a specimen suspended 
in a solution could be activated by bubbling argon over the 
surface, It also is in accordance with the work of Hacker- 
man and Antes,° who found a duplex type film on the sur- 
face of iron. Microfilm $2.50; Xerox $5.80, 120 pages. 
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anism of Passivity of 18-8S Stainless Steel,” Metal Prog- 
ress, 51 (1947), pp. 939-44. 






















4 
4 
4 
. 
j 














































ENGINEERING 3253 





2. Fontana, M. G. “Surface Studies of Metals From the 
Corrosion Standpoint,” Corrosion, 3 (1947), pp. 567-79. 

3. Speiser, R., Beck, F. H., Fontana, M. G., and Las- 
settre, E, N., “Passivation of Metals,” Jour. Chem. Phys., 
18 (1950), pp. 772-73. 

4, Berwick, I. D. G., and Evans, V. R., “The Cause of 
the Chemical Resistance of Stainless Steel,” Jour. of App. 
Chem., 2 (1952), p. 576. 

5. Hackerman, N. and Antes, L. “Contact Potentials 
of Evaporated Iron Films in Air and in Nitrogen at Low 
Pressures,” Science, 112 (1950), p. 471. 

Abstract published by special arrangement with The 
Ohio State University. 








A STUDY OF THE RECRYSTALLIZATION 
AND THE MECHANICAL PROPERTIES OF INDIUM 


(L. C. Card No. Mic 59-5651) 


Louis John Reitsma, Jr., Ph.D. 
University of Missouri, 1959 


Supervisor: D, S, Eppelsheimer 


The recrystallization temperature and the mechanical 
properties of tensile strength, elongation, reduction in 
area and hardness were determined for 99.97% indium. 
Metallographic techniques were developed and stress rup- 
ture data were obtained, 

Single crystals of indium were grown in a horizontal 
furnace with a traveling temperature zone, and sectioned 
in a strain-free manner, with an etch-cutter, Because of 
the low recrystallization temperature of indium, no further 
work was done on the single crystals. 

The effect of recrystallization on electrical resistance, 
thermoelectric force, hardness, bending strength, crystal- 
lographic orientation and microstructure was studied, The 
range of recrystallization temperature for small amounts 
of cold work was from -40° to 0°C and for large amounts 
of cold work was from -110° to -70°C. 

The mechanical properties were found to be as follows: 
hardness, 0.72 Brinell, 1.197 Knoop and 1,266 to 1,402 
DPH; tensile strength 388 psi.; elongation, 70%; and reduc- 
tion in area, 95%. Stress rupture data were obtained, and 
a master rupture was plotted for indium, 

A major improvement was made in the etching proce- 
dure which employed aqua regia to show grain orientation 
and contrast. The use of the etch-cutter to obtain unre- 
crystallized microstructures was also unique. 

Microfilm $2.50; Xerox $5.80, 116 pages, 


THE EFFECT OF COLD WORK ON STRENGTH 
OF METALS AT ELEVATED TEMPERATURES 


(L. C. Card No. Mic 59-6862) 
Paul Shahinian, Ph.D. 
University of Maryland, 1959 


Supervisors: William A. Pennington and 
M. R. Achter 


This investigation was made to determine the influence 
of cold work on the strength of low-alloy steel, AISI 4140, 








at elevated temperatures, The measurements made in- 
clude hardness, tensile properties, and creep-rupture 
strength which have been used to explain the behavior of 
the material, including an apparent anomaly, For the pur- 
pose of comparison, the same kind of measurements were 
made on pure nickel at temperatures up to the recrystalli- 
zation range, 

Cold work was imparted to the materials by rolling and 
stretching processes in amounts up to 40 per cent reduc- 
tion in area, In addition to the mechanical property deter- 
minations, optical and electron microscopy, x-ray diffrac- 
tion, and resistivity measurements were employed to follow 
microstructural changes in the steel, The role of micro- 
structure in the effect of cold work on the strength of steel 
was also explored by study of the material in the annealed 
and in the quenched and tempered conditions. 

The effect of cold work in elevated-temperature 
strength of steel and nickel was the same at the lower 
temperatures in that increasing deformation progressively 
raised strength, but different for the two materials at the 
higher temperatures. While the nickel at the higher tem- 
peratures exhibited an optimum degree of cold work for 
maximum strength owing to recrystallization at the highest 
deformations, the quenched and tempered steel showed an 
unusual loss in strength at small deformations, The steel 
in the hardened and tempered condition was weakened at 
800° and 900° F by cold reductions of up to 12 per cent and 
strengthened by larger amounts, but in the annealed condi- 
tion no weakening due to cold work was observed, 

The work softening phenomenon at elevated tempera- 
ture was found to be caused by a strain-induced, micro- 
structural change, an increase in the interparticle spacing 
of the worked steel compared to the unworked one due ap- 
parently to dissolution of the fine carbides, An explanation 
is offered for the weakening at small deformations and 
strengthening at large deformations in terms of two oppos- 
ing effects of cold work in competition, a hardening because 
of lattice strains and a softening due to a microstructural 
alteration. For small amounts of cold reduction the soften- 
ing predominates whereas for large reductions the harden- 
ing is the more dominant, 

Creep strain was seen to accelerate the microstruc- 
tural changes. The work softening phenomenon at elevated 
temperature was found to be different from a similar effect 
at room temperature, At intermediate temperatures, in the 
presence of strain aging, hardness and strength are pro- 
gressively raised by increasing cold work, The informa- 
tion gained in this study is used to explain, previously un- 
explained, results of other investigations on this subject. 

Microfilm $2.60; Xerox $9.00. 200 pages. 


INTERNAL FRICTION AND DIFFUSION 
IN IRON-VANADIUM ALLOYS 


(L. C. Card No. Mic 60-236) 


James Travis Stanley, Ph.D. 
University of Tlinois, 1959 


Radioactive tracer diffusion coefficients for both iron 
and vanadium atoms were measured in the body-centered 
cubic solid solution of iron-18% vanadium, The tracer dif- 
fusion coefficients for both components were found to obey 
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Arrhenius equations in the temperature range from 1140K 
to 1460 K, The activation energy for diffusion of the Fe™ 
tracer in the alloy was determined to be 61.7 kcal/mole 
and for diffusion of the v** was determined to be 58.5 
kcal/mole, The relaxation time of the Zener relaxation 
which occurs in this alloy was also measured at various 
temperatures, The relaxation time did not obey an Ar- 
rhenius equation, but it was found that the relaxation time 
data could be fitted quite well by two Arrhenius equations 
which intersect at 782 K. The activation energy, 61.9 
kcal/mole, for the strain relaxation data below 782 K 
agreed with the activation energy for the iron tracer dif- 
fusion above 1140 K, The relaxation time data in the in- 
tervening temperature range, 782 K - 1140 K, changed 
much more rapidly with temperature, Although the data 
were not complete in this temperature interval, it was 
shown that reasonable assumptions about the relation of 
relaxation time to diffusion coefficients leads to the con- 
clusion that the diffusion coefficient in this alloy is dimin- 
ished by a factor of almost 100 as a result of the ferro- 
magnetic ordering. It seems probable that the same effect 
occurs for self-diffusion in pure iron. This change in the 
diffusion coefficient with ferromagnetic ordering appar- 
ently results from the change in the elastic properties of 
the lattice which occur because of the ferromagnetic or- 
dering. Thus, most of the change in the diffusion constant 
appears as a change in the activation entropy for vacancy 
motion, Microfilm $2.50; Xerox $4.40. 81 pages, 


ENGINEERING, SANITARY AND 
MUNICIPAL 


BIOCHEMICAL ASPECTS 
OF QUALITATIVE SHOCK LOADING 
OF AEROBIC WASTE TREATMENT SYSTEMS 


(L. C. Card No, Mic 60-186) 


Anthony Francis Gaudy, Jr., Ph.D. 
University of Illinois, 1959 


The accelerated application of the activated sludge 
process to treatment of industrial wastes and, in particu- 
lar, the increased practice of joint treatment of industrial 
and municipal sewage have been matters of recent concern 
in the sanitary engineering field, The foremost technical 
problem involves the susceptibility of the activated sludge 
process to shock loads, These may be defined in various 
ways, but apparently little thought has been given to the 
effect of changes in chemical structure of the waste 
stream. The present work involves the study of the bio- 
logical response of an activated sludge system when the 
nature of the substrate, or waste stream, is abruptly 
changed. This type of shock load is herein termed a 
“qualitative shock load,” 

To study the significance of qualitative shock loading, 





an activated sludge system was developed on a standard 
waste, using glucose as the sole source of organic carbon, 
This system was then shock loaded with organic com- 
pounds of varying chemical structure, Responses to the 
standard waste and to the various shock load substrates 
were characterized and compared, 

System parameters measured were as follows: 


Oxygen uptake, 
Carbon dioxide production. 


Protein content of the sludge. 
Carbohydrate content of the sludge. 


Lipid content of the sludge (for some experiments), 


. Biochemical oxygen demand removed from the 
system. 


Chemical oxygen demand removed from the sys- 
tem, 


8. Biological solids production. 


These parameters were measured at periodic intervals 
during the progress of each experiment. In addition to 
these studies, other experiments pertinent to the research 
were undertaken, 

It was found that slight changes in structure greatly 
affected substrate removal and sludge production, Sub- 
strate removal could not be accomplished in a reasonable 
time by respiring systems, except by a well-acclimated 
sludge. Substrate removal was always accompanied by 
sludge synthesis even in respiring systems. The differ- 
ence between respiring and growth systems was found to 
lie primarily in the nature of the material synthesized, as 
determined by the analyses performed on the sludge, 
Under respiring conditions, a greater portion of the sub- 
strate removed was channeled into synthesis than under 
growth conditions, In qualitative shock load studies, the 
response after acclimation had taken place was similar to 
the response to the substrate to which the sludge had been 
acclimated, However, carbohydrate synthesis was cur- 
tailed in the acetate system, 

During the course of the investigation it was found that 
acclimation to certain compounds automatically conferred 
acclimation to other compounds; the possibility of diphasic 
substrate removal in a multiple substrate system was also 
demonstrated, It was shown that acclimation was lost in 
the absence of an inducer and that an increase in culture 
age greatly retarded response both to substrates to which 
the sludge was acclimated and to qualitative shock load 
substrates. Some of these findings had been shown for 
pure cultures but had not been shown previously for a het- 
erogeneous population developed from sewage. 

From the results of these investigations, it has been 
concluded that a qualitative shock load can have drastic 
effects on treatment plant efficiency. The concept is one 
of sufficient significance to warrant an expanded investi- 
gational program, 

Microfilm $3.55; Xerox $12.00, 275 pages. 
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SOME ASPECTS OF THE SO-CALLED *QUEEN ANNE” 
REVIVAL STYLE OF ARCHITECTURE 


(L. C. Card No, Mic 60-98) 


Sadayoshi Omoto, Ph.D. 
The Ohio State University, 1954 


The dissertation was undertaken (1) to re-evaluate the 
Queen Anne style of architecture as a part of our heritage; 
(2) to point out a certain aesthetic quality which exists 
even though there is no clear-cut formula for the style; 
and (3) to finda new name for this style which will be more 
descriptive and suggestive of its picturesque quality. 

So-called “Queen Anne” revival architecture may take 
a number of forms, In fact, the great variety of such build- 
ings made it difficult to study the pure style, if it existed. 
The forms of “Queen Anne” seem to possess one common 
trait—the emphasis on irregularity rather than the sym- 
metry and regularity found in the classic style. 

The true Queen Anne, which had its beginning during 
her reign (1702-1714), was simple in design and built of 
red brick with white stone facings. Certain classical fea- 
tures of the Renaissance, such as the pilasters, heavy cor- 
nices, moulded string courses, the ‘orders,” and classical 
sculpture (in the larger mansions) were considerably used. 
Regularity and symmetry marked not only the exteriors but 
also the plans of these buildings, Many typical examples, 
with labels such as “Draught of house made for gentleman 
in 1720,” were illustrated in the pages of James Gibbs’ A 
Book of Architecture (1728) and in Colen Campbell’s Vitru- 
vius Britannicus (five volumes, 1715-1771). 

While the classic element was the dominant note, there 
were early eighteenth century examples which suggested an 
interest in the picturesque aspect of architecture, Duncomb 
Park, the seat of Thomas Duncomb in Yorkshire, made use 
of the large, massive chimneys to create irregularity in 
outline. Sir John Vanbrugh later used an ingenious system 
of linking the huge chimneys in his design at Kings Weston, 
Gloucestershire to achieve a greater feeling for irregu- 
larity. 

The first English nineteenth century “Queen Anne” re- 
vival was exemplified by William Thackeray’s home, which 
was built in 1862, at No. 2, Palace Green, Kensington. It 
was Thackeray’s own design, and according to one of his 
first biographers, “Built after a favourite design in red 
brick, and similar in style to Old Kensington Palace close 
by, which was finished in the reign of Queen Anne.”* The 
tall chimneys contributed to the broken silhouette, but as 
yet this house did not approach the high degree of irregu- 
larity which was to be found in the later versions of the 
“Queen Anne” revival, William Thackeray did much to 
“revive” the eighteenth century of Good Queen Anne through 
his writings, as in The Adventures of Henry Esmond (1852). 
The subsequent popularity of the “Queen Anne* revival 
style in architecture can, no doubt, be directly traced to 
Thackeray and his works. 

















ARTS 


Richard Norman Shaw (1831-1912) is generally consid- 
ered to be the founder of the “Queen Anne” revival style 
which flourished from the 1870’s to the 1890’s in England, 
This attribution is erroneous and misleading, since as Shaw 
built houses in a great variety of styles. His half-timber 
examples were suggestive of Early English Cottages, while 
Lowther Lodge, Kensington (1873), had distinct Tudor and 
Dutch features. Swan House, Chelsea (1875), and 170, 
Queen’s Gate, South Kensington (1890), are two brick ex- 
amples of city architecture. The former revealed Shaw’s 
great artistry in blending certain features hitherto deemed 
irreconcilable (such as the sash windows and the leaded 
casement windows). The latter is reminiscent of the ear- 
lier eighteenth century symmetry and classicism, and may 
be considered to be a true Queen Anne revival, Contempo- 
rary opinions expressed in nineteenth century periodicals, 
however, loosely labeled all of Shaw’s works “Queen Anne.” 

John James Stevenson (1831-1908) probably did much 
to give theoretical support for the “Queen Anne” revival, 
Stevenson defined the term to mean the brick style com- 
bined with the use of the stepped or curved gable, This 
latter feature in brick was derived directly from Holland, 
although the stepped gable (not of brick) was also found in 
Scottish baronial architecture, Stevenson felt that the 
“Queen Anne” revival (or “Free Classic” as he preferred) 
combined the freedom of the preceding Gothic revival with 
the Classic principles and character of the Renaissance. 

Edward Robert Robson, likewise, advocated brick build- 
ing as the natural outcome, in London, of the new demand 
for school buildings which arose from the passage of the 
Education Act of 1870, 

It was apparent, in nineteenth century England, that the 
mere repetition of isolated architectural elements from an 
earlier period was not a critical index for determining the 
“Queen Anne” revival, The use of identifiable details of 
past styles of architecture occupied a minor role. The 
architects were concerned more with some aspect of the 
picturesque in their effort to create an architecture for 
their time, The reaction against the shortcomings of the 
Gothic meant a turn to classicism, and architecturally the 
so-called “Queen Anne” styles were a definite break from 
the medieval. 7 

The so-called “Queen Anne” revival architecture as- 
sumed a number of forms in American architecture of the 
1880’s and 1890’s, The great variety of such buildings, 
primarily domestic, probably prompted W.H.H.C. to write 
to the editors of one of the trade journals in 1886, He 
asked for information on how to build a house in the “Queen 
Anne” style and added, “Would a house with two gables be 
in the Queen Anne style, or to entitle it to this name must 
it have 20 gables or more? What is necessary to entitle a 
building to the name Queen Anne ?”? 

Architects and laymen alike found the *Queen Anne” 
problem a provocative one, While the professional archi- 
tects discussed the revival and sought a theoretical basis 
for its existence, the many architect-builders designed and 
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built structures which they fancied to call “Queen Anne” 
at that moment, 

In city architecture, the American version of the 
“Queen Anne” followed rather faithfully the English curved 
or stepped gable brick revival, Classical features, such 
as pilasters, string courses, capitals, and cornices were 
frequently introduced. Inasmuch as the stepped gable was 
a Dutch importation in the English revival, the style could 
appropriately be called the “Anglo-Dutch” style rather than 
“Queen Anne,” 

In country dwellings, the “Queen Anne” took on differ- 
ent forms in the hands of many inexperienced builders. 
This “style” was characterized by a great deal of intricacy 
and irregularity. The use of wood made it possible for the 
builder to achieve a high degree of picturesqueness by the 
use of numerous gables, towers, and bay and oriel win- 
dows. There was delight in textural qualities which was 
emphasized by the use of second-story shingles in combi- 
nation with the brick or stone of the first story. The large, 
massive, decorated chimneys also added an artistic touch 
to these picturesque houses, 

H. Hudson Holly was the leading theoretical supporter 
for the “Queen Anne” style in the United States. He wrote 
a series of articles for the Harper’s New Monthly Maga- 
zine, in 1876, on the subject of “Modern Dwellings,” These 
articles were subsequently revised, enlarged, and pub- 
lished in book form in 1878, Holly equated the *Queen 
Anne” with the vernacular when he stated, “Now, this ver- 
nacular style is precisely what this book is intended to ad- 
vocate, it being none other than the free classic, or Queen 
Anne,”* In his writings and in his designs he gave due con- 
sideration to the peculiar needs of the American people as 
well as to the local materials available. 

The critical point in the dissertation was in the legiti- 
macy of the term “Queen Anne” in reference to the Ameri- 
can buildings which began to appear in the 1880’s, They 
were far removed from the English “Queen Anne” revival 
style, and almost completely divorced from the architec- 
ture of Queen Anne’s time. The term was not only inap- 
plicable to the American version of the so-called “Queen 
Anne” revival, but the label tended to confuse any under- 
standing of late nineteenth century architecture in the 
United States, 

Early in the past century, American architecture had 
been concerned with the association with historic labels 
and historic styles. The Greek and Gothic revivals en- 
joyed widespread acceptance. In the 1880’s and 1890’s, 
however, the many variations of the “Queen Anne” style in- 
dicated that historical precedents in architecture were no 
longer considered to be the basis for determining a style. 

In the new approach to the study of the so-called “Queen 
Anne” revival style in the United States, the structure as a 
visual whole should be given prime consideration. This 
constant emphasis on the visual qualities would demand a 
reorientation on the part of the viewer. The use of archi- 
tectural details of past styles continued, but these were 
now subordinate to the composition as a whole. Pictur- 
esqueness characterized this composition in the following 
manner: the textural variations in shingle and stone or 
brick; the multiplicity of the windows and details; the in- 
tricacy created by the relationship of gables, balconies, and 
towers; and the highly irregular sky line emphasized by the 
massive, decorated chimneys. 

In addition, the degree of artistic skill in the manipula- 
tion of these elements determined the amount of success in 














attainment of pictorial unity. The successful architect was 
also an artist who was able to combine the various features 
into an unified whole, 

“Classico-,” derived from “classical” suggests a sense 
of restraint and order. If “picturesque” were prefaced by 
“classico-,” this combination, *classico-picturesque,” is 
more appropriate in describing the houses which have 
heretofore been designated loosely as “Queen Anne” in the 
United States, Restraint may be achieved in the actual use 
of classical motifs or in the adaptation of classical fea- 
tures, The strong horizontal line, usually in the form of a 
second story overhang which divided the different stories, 
may be likened to the classical string course, In some in- 
stances, the roof projected at the eaves and created a 
prominent shadow which emphasized the horizontality in 
the same manner as the classical cornice, The emphasis 
on horizontality, thus achieved, produced a sense of repose 
and quiet, The bold, massive treatment of the chimneys 
contributed not only to the irregularity of the sky line but 
also to the quality of heaviness found in classical architec- 
ture, 

It would be incorrect to state that the houses are in the 
“classico-picturesque” style; it is not a style but a method 
of combining and using different styles. The degree of 
success in achieving this combination is indicative of the 
new role played by the architects in creating an architec- 
ture divorced from any direct historical precedent, 

A study of these homes in Ohio required field trips 
throughout the state in order to locate and photograph the 
American variety. In some instances, the interiors were 
photographed and measured drawings were made, Thus, 
the interiors (though often extensively remodeled) and the 
exteriors served as the nucleus for a regional study. 

These Ohio homes possess much charm and ingenuity 
in the variations of architectural forms, The late nine- 
teenth century builder was familiar with the current de- 
signs in the architectural periodicals and in the numerous 
House Pattern Books dealing with “artistic homes,” and he 
built the Ohio homes in this picturesque manner at the 
close of the century. 

The Catherine Scott home at 417 North Detroit Street, 
Kenton, Ohio, is a good example of the smaller version of 
the “classico-picturesque” architecture. Mrs, Scott stated 
that this house was built, in 1892, by her father, Edmond 
Boulton, Despite its smallness, this example effectively 
portrays the picturesque aspect of architecture, The den- 
tils in the tower and the Palladian window are of classical 
origin, while the overhanging second story may be found in 
early English architecture. Excellent textural quality is 
achieved by the use of different shingles and clapboarding. 

The use of towers was a dominant motif in many Ohio 
examples, The Ohioans, deriving their design inspiration 
from books and periodicals, and growing out of an English 
heritage, no doubt, found that the towers held particular 
appeal for them, It meant rank, and, if used artistically by 
the architect or builder, the tower could contribute toward 
establishing a dominant note in architectural composition. 

The “classico-picturesque” not only describes the ar- 
chitecture but also indicates the attitude of the architect in 
the designing of buildings. The Ohio architect or builder 
combined the pleasing pictorial qualities with artistic taste. 
in many of his designs. 

A greater awareness of good taste resulted from many 
of the so-called “Queen Anne” houses, When the name be- 
gan to lose the associational quality of being “good,” the 
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architect, as well as the client, had to judge the architec- 
ture on its own merits—in terms of utility, convenience, 
and expression, This style came upon the scene at the end 
of the period of historical architecture. The freedom af- 
forded the architects in this style enabled them to seek 
new fields for inspiration in their effort to create an archi- 
tecture appropriate for their time, 

The architects and builders who worked in the “Queen 
Anne” styles stand between the old historicism and the 
emerging modern architecture, The successes of the 
“Queen Anne” architects may not have been numerous, but 
they were working in the direction of true architecture— 





and it was for those who followed to bring the so-called 
“Queen Anne” styles to their proper conclusions, 
Microfilm $4.25; Xerox $14.20. 330 pages. 
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SYMPLEX FORMATION BETWEEN 
THERMALLY OXIDIZED OIL AND PROTEIN 


(L. C. Card No. Mic 60-241) 


Masuo Sugai, Ph.D. 
University of Illinois, 1959 


The term “symplex” as proposed by Willstatter and 
Rohdewald to represent the complex formed between pro- 
tein and a nonproteinaceous material was used in the pres- 
ent study for the complex formed between protein and 
heated oil, 

The extent of complex or *“symplex” formation between 
thermally oxidized corn oil and protein was shown to be in- 
fluenced by the carbonyl, hydroxyl, and epoxide groups and 
by the number and the relative position of double bonds in 
the oil, Symplex formation was depressed to the greatest 
extent when the carbonyl groups were blocked. Epoxide 
groups contributed less towards symplex formation than 
carbonyl groups. Hydroxyl groups enhanced the hydrophilic 
character of the oil, thus affecting symplex formation in an 
indirect manner, 

The carbonyl groups in thermally oxidized oil seemed 
to be enolized, Dienoic unsaturated derivatives which 
could be isomerized to the conjugated form by alkali treat- 
ment and fatty acid derivatives rich in carbonyl groups 
were preferably combined with proteins. Peroxide groups 
per se did not seem to contribute to symplex formation. 
~~ Not all proteins form symplexes with thermally oxi- 
dized corn oil, The active center of proteins seemed to in- 
volve free carboxyl groups rather than sulfhydryl or termi- 





nal amino groups, Symplexes possessed less electro mo- 
bility than egg albumin, Furthermore, pancreatic lipase 
liberated fatty acids from the symplex prepared from ther- 
mally oxidized fatty acids and egg albumin; therefore, ester 
linkages may also be involved in symplex formation, 

Lipide could not be removed from the symplex with 
boiling organic solvent or by treatment with less than 10 
percent alkali, Proteolytic hydrolysis with enzymes was 
only possible after removal of the lipide with lipolytic en- 
zyme which probably had esterase activity. 

Nutritional experiments were conducted to determine 
the extent of absorption of thermally oxidized oil and of 
symplexes by rats, Approximately three times more pro- 
teinaceous material was found in the feces of rats fed ther- 
mally oxidized oil or symplex than in those fed fresh corn 
oil, From 15 to 20 percent of the total lipide fed to rats on 
diets which contained thermally oxidized oil or symplex 
was not absorbed, Symplex formation may have taken place 
in the gastrointestinal tract, as the feces from the rats fed 
thermally oxidized oil contained approximately the same 
amount of bound lipide as those fed the preformed symplex. 

Thermally oxidized oil was not completely hydrolyzed 
by pancreatic lipase in vitro, while fresh oil was com- 
pletely hydrolyzed in the presence of calcium salt at 
highly diluted substrate concentrations. The addition of a 
small amount of symplex preserved the lipase activity in 
the extracted aqueous solution during storage. When the 
symplex was dissolved in water by treatment with alkali 
followed by dialysis, a decrease in surface tension of the 
aqueous phase was observed. 
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SCOPE AND SEQUENCE OF GEOGRAPHIC EDUCATION 
IN THE MODERN SCHOOL CURRICULUM 
GRADES FOUR THROUGH TWELVE 


(L. C. Card No. Mic 59-6809) 


Berenice Margaret Casper, Ed.D. 
The University of Nebraska Teachers College, 1959 


Adviser: Dr, J. Galen Saylor 


Statement of the Problem 


The purpose of the problem was to establish the scope 
and sequence of geographic education in the modern school 
curriculum for grades four through twelve, 


Procedures 


The first step was the classification and analysis of 
research in geographic education, in educational psychol- 
ogy, and in the theory of curriculum construction pertinent 
to the selection and grade placement of geographic con- 
tent, A questionnaire was devised to utilize the experi- 
ence of competent teachers recommended by State Com- 
missioners of Education, City Superintendents of Schools, 
and professional geographers, The questionnaire gathered 
information on curriculum design, the vertical sequence of 
the broad categories of systematic physical and cultural 
geography, the order of regional studies, and the grade 
placement of geographic skills and selected geographic 
concepts and generalizations, 

The 266 competent elementary and secondary teachers 
and consultants responding represented schools in 44 
states, 5 provinces of Canada, and the District of Columbia, 


Findings 


1, Elementary teachers recommended geography as an in- 
tegrated subject in the social studies courses; second- 
ary teachers and consultants recommended geography 
as a separate subject whether required or elective, 


Secondary teachers allotted five periods a week each 
semester to geography; elementary teachers 50 percent 
of the social studies time. 


The earth and its motions, direction, description of the 
elements of physical geography, simple analysis of nat- 
ural resources and occupations, and geography of the 
home state were considered appropriate to the fourth 
grade curriculum, 


Earth positions, latitude, distribution of the elements of 
physical and cultural geography, transportation, agri- 
cultural and manufacturing industries, regional geogra- 
phy of Anglo-America and either Latin America or 
Eurasia, Africa, and the Pacific Islands were assigned 
to fifth and sixth grades, 
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5. Few of the concepts and generalizations were consid- 
ered simple enough for comprehension by elementary 
children, 


Respondents indicated most items of the questionnaire 
were within the comprehension of junior high school 
students, The study of latitude and longitude was 
stressed, No grade placement of regional geography 
was made, 


For senior high school students all phases of geo- 
graphic education, all map skills and regional geogra- 
phy as outlined in the questionnaire were checked as 
appropriate for grades ten through twelve, excepting 
military and political geographic concepts in twelfth 
grade only. 


Functional place geography and field studies were se- 
lected for all grades, Observation and description of 
physical and cultural landscapes were thought appro- 
priate for elementary grades, Interpretation and utili- 
zation of such data were designated for the secondary 
curriculum, 


Recommendations 


Synchronization of the research in educational psy- 
chology in child growth and development with the findings 
established by the questionnaire shows that: 


1, Geographic education should be taught for all grades in 
the modern school either as a separate subject or as a 
specifically planned part of the social studies, 


2. The one cycle approach be used to avoid needless rep- 
etition, 


Curriculum guides, showing planned continuity and con- 
tent of geographic education, and resulting from the 
concerted action of faculty, should be tailored to the 
needs of each locality. 


To alleviate the overcrowding of the elementary cur- 
riculum the geography readiness program should be 
extended to the fourth grade; Anglo-America to grades 
five and six; Latin America, Eurasia, and Pacific Is- 
lands to seventh and eighth grades; and the United 
States to the ninth grade. 


The interdependence of the various geographic regions 
of the world in their global aspects should be the theme 
for senior high school geography courses, 


Grade placement of concepts and generalizations should 
be standardized by scientific statistical procedures, 
The judgment of competent teachers did not seem ade- 
quate. 


Research is needed to determine how children form 
time and space concepts, acquire geographic generali- 
zations and develop critical thinking, to determine the 
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role of geographic education in the integrated and cor- 
related social studies courses, and to develop teaching 
techniques in these areas, 

Microfilm $4.55; Xerox $16.00. 354 pages. 


EVOLUTION OF THE RECREATIONAL OCCUPANCE 
OF BERRIEN COUNTY, MICHIGAN, WITH EMPHASIS 
ON THE PRESENT RECREATIONAL LANDSCAPE. 


Lois Elaine Coulson, Ph.D. 
University of Illinois, 1959 


Berrien County, Michigan, adjoins Lake Michigan on 
the west and the state of Indiana on the south, It is domi- 
nantly a manufacturing and agricultural area but recrea- 
tion and tourism have been important in its economy since 
the latter part of the nineteenth century, Three stages are 
evident in its recreational development: (1) The Resort 
Period, 1890-1920, (2) The Period of Residential Occu- 
pance, 1920-1945, and (3) Tourism inthe Post-War Period. 
The dominant features of the three stages were the re- 
sorts, the summer cottages, later replaced by year-around 
homes, and the motels, Recreational features were con- 
centrated around Lake Paw Paw, the biggest inland lake in 
the county, and along the Lake Michigan shore. Now 
motels line the national highway. 

The early recreational industry has evolved into a 
tourist industry. The primary factors involved in the 
early development and changes were the accessibility of 
Berrien County to an expanding urban population, its pleas- 
ant scenery, numerous water bodies, and its climate, All 
of these are now less important to the tourist industry; in 
some respects, particularly, that of location, the former 
advantage is now a liability because of the custom of trav- 
eling long distances to areas with more outstanding fea- 
tures, 

There are still numerous recreational features and ac- 
tivities available for the tourists, many of which have been 
developed expressly for them, Land values in former rec- 
reational areas are higher than for farm land; tourist 
services such as restaurants, gas stations, and motels are 
more numerous here than in places where tourism is not 
significant, It is estimated that tourism is worth approxi- 
mately $40,000,000 to the county each year. Most of the 
tourists are from the neighboring states of Dlinois, Indi- 
ana, and Ohio, 

Berrien County has become a corridor to the more 
popular recreationalareas inthe northern part of the state, 
It is probable that with increasing population and urbani- 
zation tourism will decline and perhaps completely disap- 
pear in this area, 

Microfilm $2.50; Xerox $6.60, 137 pages. 








EAST ST. LOUIS, ILLINOIS: A TRANSPORTATION 
AND FREIGHT TRAFFIC CENTER. 


(L. C. Card No. Mic 60-168) 


Richard Lorey Day, Ph.D. 
University of Illinois, 1959 


East St. Louis is one of the nation’s foremost trans- 
portation terminals, It is the focus of 20 railroads, in- 
cluding 15 trunk lines; five Federal highways; a leading in- 
land waterway; and four interstate pipelines, East St. Louis 
is a transportation gateway situated at the southwestern 
corner of the American Industrial Belt directly inline with 
the resource-rich and rapidly industrializing Southwest. 
This strategic location is the key to the pattern of freight 
traffic which exists in the East St. Louis terminal, 

Seventy-eight per cent of the freight traffic is through 
with respect to East St. Louis, although an important frac- 
tion of this terminates and originates elsewhere in Metro- 
politan St. Louis. Petroleum products make up the largest 
percentage of this through traffic. However, in compari- 
son to the composition of all freight traffic in the nation, 
chemicals, primary metal products, machinery (including 
electrical), transportation equipment, paper products, lum- 
ber, and food products all move through in two to four 
times the average proportion, Offsetting these is the far 
smaller than average proportion of through unprocessed 
minerals traffic. 

At least 85% of the through freight traffic is estimated 
to flow along a general northeast-southwest axis, between 
the Industrial Belt and the Southwest, with perhaps 60% of 
the tonnage moving toward the northeast, and 40% toward 
the southwest, The railroads carry about two-thirds of 
the through freight traffic. 

An estimated 50% of the freight tonnage terminated 
within the East St. Louis area originates in the Midwest, 
with about another 35% originating in the Southwest. Un- 
processed minerals, especially crude oil and coal, are the 
dominant (60%) incoming commodities, 

About 80% of the freight tonnage originated within the 
East St, Louis area is destined for other Midwest points. 
Petroleum products are the leading (40%) outgoing com- 
modities, 4 

The Monsanto-Cahokia district is by far the most im- 
portant center of freight generation within the East St. 
Louis area, and it is becoming steadily more important, 
both relatively and absolutely, with the passage of time. 
At least 60% of all freight generation in the study area oc- 
curs in this district. The only other district showing a re- 
cent increase in freight generation is immediately to the 
north, along the East St. Louis river front. 

The majority of the principal industries within the East 
St. Louis area are market oriented, Examples include in- 
dustrial chemicals, chemical fertilizers, and petroleum 
refining. . Distributors and most warehouses are also con- 
sumer oriented, A few industries, such as meat packing, 
are supply oriented. The grain elevators are situated be- 
tween their supply and distribution areas, 

A number of industries are both supply and market ori- 
ented, since both their supply and market areas of varying 
radii center upon East St. Louis. Scrap copper refining 
and rubber reclaiming are examples of such industries. 
Most industries have source areas or markets, or both, 
reaching to distances of 1000 miles or even more from 
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East St. Louis, indicating the nationwide dependence of this 
area for its successful functioning. 

East St. Louis should endeavor to capitalize upon its 
transportation lines and the direct access they provide to 
supply sources and markets in every direction.. The city 
is almost unrivalled by any other North American center 
in this respect. Whether or not East St. Louis takes ad- 
vantage of opportunities made available by its transporta- 
tion resources undoubtedly will go far in determining the 
city’s prosperity, or lack of it, in the future. 

Microfilm $4.45; Xerox $14.80. 345 pages. 


DROUGHT IN SOUTHERN ILLINOIS 
(L. C. Card No. Mic 60-184) 


James Weldon Gallagher, Ph.D. 
University of Illinois, 1959 


The purpose of this study is to determine what consti- 
tutes drought in Southern Illinois. The thesis is that 
drought is an economic situation recognizable in crop fail- 
ures. 

In order to prove or disprove the thesis and to accom- 
plish the purpose, several descriptive and analytical pro- 
cedures were used, Soil slopes and permeabilities in 
Southern Illinois are important factors for they determine 
how much water will be available to crops, Thus, a soil 
slope map and a soil permeability map were prepared for 
the area, These were combined into a slope-permeability 
map, It was found that there were five basic slope-perme- 
ability regions in Southern Illinois. Each has different soil 
characteristics, so in each region, crop responses are dif- 
ferent, These regions formed the basis for subsequent 
climate and crop analysis. 





Both annual and growing season precipitation were 
analyzed, It was found that the variations are considera- 
ble. Temperatures are not critical in this study, for sum- 
mers are always warm enough in Southern Illinois to pro- 
duce crops. Thus, they are not discussed in detail, 

Corn, soybeans, and hay are the crops which experi- 
enced drought. Therefore, the analysis of these was de- 
tailed. Most of the other Southern Illinois crops are winter 
crops, and these do not experience drought. 

The relationships between crop production and precipi- 
tation were then developed by three principal analytical 
means, It was found, in general, that when precipitation 
increases, crop production increases, and that when pre- 
cipitation is low, crop failures are likely to result. Simple 
line graph analysis determined this. Then, the crop fail- 
ure and bumper years were put on maps and related to an- 
nual and growing season isohyets. Further evidence of the 
precipitation-yield relationships became apparent. Lastly, 
the bumper and failure years were plotted on graphs in re- 
lation to the precipitation, This allowed the definitions of 
drought to be developed, It was found that drought differs 
from region to region. Furthermore, within a region the 
three crops have different drought limits. This is due, ap- 
parently, to the varying water requirements of the plants 
and the types of soils on which they grow. The greatest 
similarity in drought definition exists where there is the 
greatest similarity of soil types. This is shown best when 
comparing drought definitions in the river valley regions. 

Finally, the drought definitions were compared to the 
soil slopes and permeabilities in each region. Definite re- 
lationships were found, 

The study was done on the basis of the period from 
1925 through 1955. Prior to 1925, crop yield records are 
not reliable. The definitions-were established and analy- 
sis was made of precipitation records previous to 1925 in 
order to see if cycles of drought occur, It appears that 
there are none. Microfilm $2.75; Xerox $9.60, 212 pages. 
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STRATIGRAPHY OF CAMBRIAN AND ORDOVICIAN 
FORMATIONS OF NORTHEASTERN ILLINOIS 


Thomas Charles Buschbach, Ph.D. 
University of Illinois, 1959 


Cambrian and Ordovician sediments in northeastern 
Illinois are cratonic sandstone and dolomite with smaller 
amounts of shale, siltstone, and limestone, The sequence 
is known almost entirely from samples from deep water 
wells of the Chicago region. The present study refines the 
criteria used in identifying the stratigraphic units with 
particular emphasis on recognition of contacts, The iden- 
tification and tracing of many subdivisions not previously 
recognized permits more precise identification of position 
in well sequences, and aids in evaluating and interpreting 
lateral changes in the lithology of many of the formational 
units, 





Cambrian strata, assigned to the St. Croixan Series, 
thicken southward from 2000 feet in the north to 3500 feet 
in the south, At the base the Mt. Simon Sandstone, coarse 
grained and commonly with a basal arkosic zone, accounts 
for about half the total sedimentary section in this region. 
The Eau Claire Formation consists of a lower sandstone 
member, a middle dolomite member, and an upper silt- 
stone member, The Galesville and the overlying Ironton 
sandstones are rather similar, but the Ironton is generally 
coarser grained, more dolomitic, and more poorly sorted. 
The Franconia Formation is primarily glauconitic sand- 
stone which grades southward to dolomite, The Trempe- 
aleau Formation consists of fine-grained dolomite which 
characteristically contains drusy quartz, The Trempe- 
aleau and Franconia thicken regularly southward, 

The thickness of Ordovician strata ranges from about 
700 feet inthe north to over 1100feet inthe south. The Ca- 
nadian Series is represented bythe Prairie du Chien Group, 
characterized by light-colored medium- to coarse-grained 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 














GEOLOGY 3261 








dolomite, oolitic chert, and beds of sandstone. The group 
is divided into four formations: Gunter, Oneota, New Rich- 
mond, and Shakopee, Pre-St. Peter erosion has removed 
the Prairie du Chien from the northern part of the area, 
and reduced the thickness elsewhere, 

The Champlainian Series includes four formations: St, 
Peter, Glenwood, Platteville, and Galena, Beneath it a ma- 
jor unconformity, cuts down as far as the Franconia For- 
mation, That solution was important in pre-Champlainian 
erosion is shown by the irregular surface with isolated de- 
pressions, and by a widespread mantle of red clay and 
chert rubble, The St, Peter is clean, fine- to medium- 
grained sandstone, Its thickness ranges from about 100 to 
600 feet, where it fills irregularities on the underlying 
surface. The thin Glenwood Formation consists of sandy 
dolomite and sandstone interbedded with some green shale. 
The Platteville Dolomite is fine-grained and grades to 
limestone southward, The Galena Dolomite is generally 
coarser than the underlying Platteville, 

The Cincinnatian Series is represented by the Maquo- 
keta Shale, It is brown or green shale with prominent dolo- 
mite or limestone beds in the middle of the section and is 
truncated by an erosional unconformity. 

Northeastern [Illinois is located on the broad Kankakee 
Arch near where it merges with the Wisconsin Arch, Mi- 
nor structural features include the Herscher Dome, the 
Sandwich Fault Zone, and the DesPlaines Disturbance, The 
regional dip of the upper strata is eastward at a rate of 
about 12 feet per mile, Southward thickening of the under- 
lying formations introduces a southerly component of dip, 
so that the top of the Ironton Sandstone dips to the south- 
east, and the Precambrian basement dips nearly straight 
southward from 2000 feet below sea level on the Wisconsin 
line to over 5000 feet below sea level at the southern 
border of this region, 

Regional relations indicate a source area for clastics 
to the north and more active subsidence to the south, Most 
of the formations thicken southward, and the Cambrian 
sandstones become finer grained and more dolomitic in 
that direction. Microfilm $2.50; Xerox $6.40, 132 pages, 


DIELECTRIC BEHAVIOR OF ROCKS AND MINERALS 
(L. C. Card No, Mic 59-6784) 


P. H. Licastro, Ph.D. 
The Pennsylvania State University, 1959 


Determinations of dielectric constant were made on 25 
mineral samples and 45 dry-rock samples over the fre- 
quency range of 50 cycles to 30 megacycles, These in- 
cluded minerals in both monocrystalline and polycrystalline 
form, and rocks of sedimentary, igneous and metamor- 
phic origin. To determine the effects of bulk moisture on 
the dielectric constant, measurements were made on 31 
samples from three sedimentary formations, 

It was found that the dielectric constants of dry rocks 
and minerals when measured as a function of frequency 
fell into two categories: those showing considerable dis- 
persion at low frequencies, and those showing little or no 
dispersion over the entire spectrum studied, The mineral 
samples which showed no dispersion were in most cases of 
high purity or crystals of optical quality. Polycrystalline 









monomineralic aggregates and poorly crystallized simple 
crystals showed varying degrees of dispersion as did the 
dry polymineralic rocks. Two polarization mechanism are 
presented to account for the observed dielectric behavior. 
These are ion migration over films of tightly absorbed 
water, and ion migration in crystalline material along sub- 
microscopic paths resulting from imperfections within its 
structure, 

For the sandstone samples containing bulk water, 
anomalously high values of dielectric constant and strong 
dispersion were observed at the lower frequencies. This 
is in general agreement with the theory developed by Max- 
well and Wagner for laminated dielectrics. 

Microfilm $2.50; Xerox $7.80. 167 pages, 


GEOLOGY OF THE UPPER KILLIK-ITKILLIK REGION, 
ALASKA. 


(L. C. Card No. Mic 59-6900) 


William Wallace Patton, Jr., Ph.D. 
Stanford University, 1959 


The upper Killik-Itkillik map area is a 2,500 square 
mile segment of foothills along the north front of the 
Brooks Range on the Arctic Slope of Alaska, The rocks 
exposed in this area include eleven formations of sedimen- 
tary rocks, three types of surficial deposits, and one igne- 
ous rock unit, The oldest rocks are a 2,500-foot sequence 
of limestone which belongs to the Lisburne group (Missis- 
sippian), The Lisburne is succeeded by the Siksikpuk for- 
mation (Permian ?), a 300-foot unit of variegated shale 
and siltstone. The Shublik formation (Triassic), composed 
of 200 to 750 feet of fossiliferous dark shale, limestone, 
and chert, rests upon the Siksikpuk, Next above the Shub- 
lik is a sequence, more than 13,000 feet thick, of marine 
shale and graywacke which is subdivided into four forma- 
tions: Tiglukpuk (Late Jurassic), Okpikruak (earliest Cre- 
taceous), Fortress Mountain (late Early Cretaceous), and 
Torok (late Early Cretaceous), The youngest rocks com- 
prise the Nanushuk group (late Early to Late Cretaceous) 
which consists of 5,000 feet of interfingering marine and 
non-marine clastic recks and is subdivided into three for- 
mations: Tuktu, Chandler, and Ninuluk, 

Small diabase sills, thought to be of latest Jurassic age, 
intrude the Tiglukpuk and older formations in the west- 
ern part of the map area, . 

The rocks of the map area have been deformed by north- 
south tectonic forces in such a way that the upper part of 
the crust appears to have moved northward relative to 
deeper parts, Five east-trending zones of distinctive li- 
thology and structure are recognizable: zone I, at the 
mountain front--massive strata of the Lisburne group 
sliced by southward dipping imbricate faults and locally 
thrust upon the younger strata of the foothills, zone I-- 
relatively incompetent interfolded late Paleozoic and Mes- 
ozoic strata characterized by isoclinal folds and by small, 
closely spaced high-angle faults, zone II--chiefly rocks of 
the Fortress Mountain formation which, although folded 
and faulted, are not as complexly deformed as the rocks of 
zone II, zone IV--highly crenulated shale of the Torok for- 
mation, and zone V, at the northern edge of the map area-- 
gently folded strata of the Nanushuk group. 
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A seismograph survey across zone IV suggests that, 
although the incompetent Torok formation is highly crenu- 
lated, the subsurface strata lie nearly flat. 

The character of the subsurface structure in zones II 
and III is uncertain, However, it is believed that some of 
the high-angle faults in these two zones may flatten in the 
subsurface and merge into large sole faults beneath thrust 
plates of Paleozoic limestone, Such a fault pattern has 
been found in the foothills of the Alberta Rockies, where 
the surface structure, stratigraphy and geologic history 
are remarkably similar, 

The depositional history of the Paleozoic and Meso- 
zoic strata is divided into a shelf phase during late Pale- 
ozoic and Triassic and a geosynclinal phase during Late 
Jurassic and Cretaceous, The shelf sediments were 
chiefly marine carbonates and fine clastics, apparently de- 
rived largely from the north, The geosynclinal sediments 
consisted of marine graywacke “flysch” deposits overlain 
by littoral marine and non-marine coal-bearing “molasse” 
deposits and were derived mainly from the south, Several 
periods of emergence and erosion interrupted the shelf 
and geosynclinal deposition; evidently some folding and 
faulting occurred during deposition of the “flysch.” The 
principal deformation is believed to have coincided with 
the Laramide orogeny in Late Cretaceous or Tertiary. 

In the Pleistocene the Brooks Range was intensively 
glaciated, and at times of maximum advance, ice tongues 
along the major river valleys pushed northward into the 
foothills, Microfilm $3.10; Xerox $10.60. 237 pages. 


PALYNOLOGY OF THE FRONTIER FORMATION, 
NORTHWESTERN WIND RIVER BASIN, WYOMING. 


(L. C. Card No, Mic 59-5621) 


Charles Francis Upshaw, Ph.D. 
University of Missouri, 1959 


Supervisor: Raymond E, Peck 


The Frontier formation at Little Horse Creek, seven 
miles north of Dubois, Wyoming, consists of 752 feet of 
sandstone and shale interbedded with lignite, bentonite, 
coal, and tuff. The upper sandstones of the formation con- 
tain marine fossils of Niobrara (lower Coniacian) age. 

The base of the formation is Cenomanian in age. The sed- 
iment source was the Mesocordilleran geanticline to the 
west and, in the Little Horse Creek area, the Frontier 
sediments were deposited in a deltaic environment, Sev- 
eral alternations of marine and non-marine units indicate 
periods of submergence and emergence of the delta sur- 
faces, 

Abundant spores, pollen grains, dinoflagellates, and 
hystrichospherids are preserved inthe sediments of the 
Frontier formation. Maceration of 124 samples from the 
formation yielded spores referable to 99 species repre- 
senting 53 genera in the artificial or morphographic sys- 
tem of classification. In addition, 94 sporomorphae of un- 
certain taxonomic position are figured and described. 
Fourteen genera and 97 species are described as new. 

The new genera are Mesostenospora, Goniospora, Exore- 
ticulisporites, Balanospora, Miodeltospora, Merizono- 
sporites, Tentaculispora, Anomalospora, Triliratisporites, 
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Stereozonosporites, Leptozonosporites, Hyalospora, Co- 
ronaspora, and Tetrahedrospora, Pollen grains, dinoflag- 
ellates, and hystrichospherids are not described in detail, 
but important forms are figured and account is taken of 
their occurrence and abundance, Partial microfossil as- 
semblages from the Mowry, Cody, Mesa Verde, and Fuson 
formations are figured for comparison with Frontier forms. 

Representatives of the Zonales group occur in more 
abundance and variety in Frontier sediments than in sedi- 
ments of equivalent age in other areas, Certain forms 
(e. g. Balmeisporites) are common to the Frontier forma- 
tion and sediments of similar age in New Guinea, Aus- 
tralia, and Europe. : 

Postulated botanical affinities of the Frontier micro- 
flora indicate that ferns were dominant, gymnosperms 
were common, and angiosperms were present in minor 
numbers during deposition of Frontier sediments, 

Ranges of Frontier microfossils are not known; hence, 
no positive determinations of index forms or assemblages 
can be made, Relative abundance of generic representa- 
tives are variable so that histograms have little value, 

A vertical zonation of the Frontier formation is based 
on the presence and relative abundance of microplanktonic 
organisms, Nine zones, five marine and four non-marine, 
make up the section at Little Horse Creek, The non- 
marine zones are in the lower two-thirds of the formation, 
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-BIOSTRATIGRAPHY OF THE PENNSYLVANIAN 
AND PERMIAN SYSTEMS IN SOUTHERN NEVADA 


(L. C. Card No, Mic 59-6083) 


John Elliott Welsh, Ph.D, 
University of Utah, 1959 


Chairman: William Lee Stokes 







The Pennsylvanian and Permian stratigraphy of south- 
ern Nevada was investigated to determine the facies 
changes which occur between the Paleozoic miogeosyn- 
cline and the craton along a structural lineament which is 
here designated the Las Vegas hinge line. The Las Vegas 
hinge line is continuous with the Wasatch hinge line to the 
northeast in Utah and with the Garlock fault system to the 
southwest in southern California, 

The Pennsylvanian and Permian stratigraphic names 
are redefined, extended and clarified in the light of de- 
tailed faunal collections from southern Nevada, The Bird 
Spring formation designates the basinal sediments of the 
miogeosyncline for the Pennsylvanian age. The Apex for- 
mation is a new formational name for Permian limestones, 
sandstones, and siltstones of Wolfcamp age which occur in 
the basin facies northwest of the Las Vegas hinge line. 
The term Callville formation is retained for Pennsylvanian 
sediments on the platform. The Pakoon, “Red Siltstone 
Marker,” Quentoweap and Hermit formations designate the 
Permian units on the platform which are equivalent to the 
Apex formation of the basin. 

The lithologic correlation of formations is substanti- 
ated by fusulinid collections which indicate that rocks of 
Springeran, Morrowan, Atokan, DesMoinesian, Missourian 
and Virgilian age occur in the Pennsylvania basis 
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sediments while only Morrowan, DesMoinesian and Virgil- 
ian rocks are present upon the platform, The Apex forma- 
tion yields fusulinids of early, middle and late Wolfcamp- 
jan age; the Pakoon formation has only early Wolfcampian 
fusulinids. No fossils were found in the Quentoweap and 
Hermit formations of southern Nevada but lateral correla- 
tions with the Apex formation indicate they are of middle 
and late Wolfcampian age. 

Faunal assemblages were controlled by the differing 
paleoenvironments which occurred oneither side of the 
Las Vegas hinge line. Individual sections of the Pennsyl- 
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THE REPRESENTATION OF FOLLOW-UP EXPERIENCE 
IN CHRONIC DISEASE AS A PROBABILITY PROCESS 


(L. C. Card No. Mic 60-301) 


David Wheelock Alling, Ph.D. 
Cornell University, 1959 


Suppose that a person has been found to have pulmonary 
tuberculosis and that at the time of diagnosis and at subse- 
quent yearly intervals he is classified as being in one of 
the following states: S,, alive with active tuberculosis; 

S,, alive with arrested tuberculosis; S,, dead. The se- 
quence of yearly classifications can be regarded as a dis- 
crete probability process with states S,, S., andS,;. This 
process is found on the basis of observed data to be non- 
Markovian and non-stationary. 

The state S, can be subdivided into the following three 
states: E,, alive with active tuberculosis that will remain 
active indefinitely; E,, alive with active tuberculosis that 
will become arrested; E,, alive with active tuberculosis 
that will prove fatal without ever becoming arrested, Ina 
similar manner the state S, may be subdivided into E., 
alive with arrested tuberculosis that will remain arrested 
indefinitely and E,, alive with arrested tuberculosis that 
will become active. The probability process involving the 
states E,, E,, E,; = S,, E,, E;, E, is found on the basis of 
observed data to be stationary and Markovian for at least 
one form of pulmonary tuberculosis. 

The matrix of the first order transition probabilities is 
written for the E-process and such quantities as the higher 
order transition probabilities, mean recurrence times, 
mean occupancy times, mean number of returns to state, 
etc. are computed; the results of these computations are 
used, after appropriate recombination of states, to calcu- 
late the corresponding quantities for the S-process, 

A set of equations satisfied by the maximum likelihood 
estimators of the first order transition probabilities are 
solved iteratively and the resulting estimates are shown in 
several examples to have some predictive value, 

No wholly satisfactory method is found of testing hy- 
potheses relevant to the S-process, However, for a model 
of survivorship in chronic disease about which no para- 











vanian and Permian rocks have a distinct biofacies and 
lithofacies, depending upon whether they are located in the 
basin or in the platform, 

Disconformities between the DesMoinesian and Atokan 
series and the Missourian and DesMoinesian series indi- 
cate three major transgressions of the sea from the mio- 
geosyncline southwestward onto the craton during the 
Pennsylvanian, Permian rocks rest unconformably upon 
the Pennsylvanian rocks. 

Microfilm $5.30; Xerox $18.60, 415 pages. 
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metric assumptions are made a truncated sequential test 
is constructed of the hypothesis that two treatments are 
identical in effectiveness, 

Microfilm $2.50; Xerox $4.60, 89 pages. 


SOME ASPECTS OF THE CARBOHYDRATE 
METABOLISM OF CERTAIN TRICHOMONADS 


Gordon Paul Lindblom, Ph.D. 
Michigan State University, 1957 


Major Professor: William D. Lindquist 


It was the purpose of this work to investigate the meta- 
bolic activities toward carbohydrates of four species of 
trichomonads, to relate the information gained to other 
flagellates which had been studied, and to discover, if pos- 
sible, differences between the four species. 

It was found that all species studied (T. foetus, P. gal- 
linarum, and T, suis nasal and fecal strains) grew well in 
NIH Thioglycollate broth with the addition of 1% sterile 
beef serum. During growth in this medium the organisms 
produced various acid products from the glucose it con- 
tained. Succinic acid was the major acid produced by T. 
foetus, P, gallinarum, and the nasal T, suis, accounting for 
more than 50% of the total acid in each case, The fecal T. 
suis produced more lactic acid than succinic acid, but 
about 45% of the total acid was unaccounted for (probably 
volatile acid such as acetic), Pyruvic acid was found in 
small amounts in all cultures, The nasal form of T. suis 
produced much more total acid than the others. During _ 
growth the pH of the medium fell to about 5,2 at which 
point all organisms were dead, The pH at the time of max- 
imum population was between 6,0 and 6.3, These findings 
were consistent with other work on T, foetus and T. vagi- 
nalis, 

The metabolic activities of the organisms (oxygen up- 
take, CO, production, hydrogen evolution, anaerobic acid 
formation) varied with the age of the organisms. Respira- 
tory activity was highest at about 12 hours, but varied 
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considerably thereafter, Hydrogen was produced in great- 
est amount when the organisms were about 12 hours old, 
showing a gradual decline thereafter, Acid production was 
high at 12 hours, fell between 20-30 hours, and rose again 
by 48 hours. With an external carbohydrate source the 
R.Q. of the organisms was consistent throughout growth, 

Glucose, mannose, fructose, and galactose were most 
active in stimulating respiration, Disaccharides were 
slowly utilized, Intracellular glycogen synthesis occurred 
on incubation with most of the sugars, Iodoacetate and 
fluoride were the most active inhibitors of sugar utiliza- 
tion, Malonate was not effective. Cyanide and azide were 
ineffective also, as was H,O, since all the organisms 
showed strong catalase activity. 

Evidence was obtained for the presence in these organ- 
isms of hexokinase (greatest activity in the nasal form), 
phosphohexoisomerase, phosphofructokinase, aldolase, and 
glucose-6-phosphate dehydrogenase. Phosphoglucomutase 
was demonstrated in T, foetus and the fecal T, suis, T. 
foetus and P. gallinarum showed evidence of phosphoglyce- 
romutase and enolase. T. suis (fecal) and P. gallinarum 
were found to possess malic dehydrogenase, and P, galli- 
narum gave evidence of “malic” enzyme activity. Formic 
dehydrogenase activity was marked in all forms, and pre- 
sumptive evidence for a formic hydrogenlyase system was 
obtained (at least for T. foetus and P. gallinarum), 

A discussion is presented indicating that investigations 
of those reactions which could involve pyruvate and malate 
(with a possible linkage with a hexose monophosphate shunt) 
might provide a key to a more complete understanding of 
trichomonad metabolism of carbohydrates, 

Microfilm $2.50; Xerox $5.00. 97 pages, 























THE ROLE OF ROASTED CHROMITE ORE 
IN THE PRODUCTION OF CANCER 


William Walker Payne, Sc.D. 
University of Pittsburgh, 1959 


A study of the role of the roasted chromite ore in the 
production of cancer was undertaken not only to study a 
specific occupational cancer hazard but through the spe- 
cific problemto develop or improve methods or approaches 
that may be useful in other environmental cancer investi- 
gations. 

Previous epidemiological studies have revealed an ab- 
normally high incidence of lung cancer among men em- 
ployed in the production of chromium chemicals from the 
chromite ore, but animal experimentation had failed to 
identify the specific causative agent. Because the roasted 
chromite ore contains a variety of chromium compounds as 
well as other elements it was chosen for fractionation and 
chemical analysis, From the several fractions, three were 
selected for testing in animals to determine whether this 
material is carcinogenic to the species of animals used, 

The materials were administered to mice by subcuta- 
neous injection using tricaprylin as a vehicle, The same 
materials were administered in a similar manner with a 
known carcinogen to determine whether the chromium ma- 
terials may have a promoting or an inhibiting effect on the 
production of cancers by an aromatic hydrocarbon, Mate- 


rial that had not been fractionated was implanted in the 
thighs and pleural cavities of rats using sheep fat as a 
vehicle, 

Among the mice receiving injections of chromium com- 
pounds and benzpyrene the incidence of tumors decreased 
and the latent period increased with increasing amounts of 
hexavalent chromium, Seven sarcomas occurred at the 
site of administration in the animals receiving the roasted 
ore which had been leached with water, while none oc- 
curred in the control animals, 

It was concluded that aromatic hydrocarbons that 
might be produced by the combustion of fuel oil in the 
roasting process are not the causative agent for lung can- 
cers in the workers as suggested by some investigators, 

The roasted chromite ore appears to be carcinogenic, 
at least for animals, but on a weight basis not as hazard- 
ous as the moderately soluble pure chromium compounds. 

A review of the problem of lung cancer among the 
chromate workers indicates the need in environmentai 
cancer investigations for more characterization and analy- 
sis of complex exposures and more integration of labora- 
tory research with epidemiology. A general methodology 
forthe study of environmental cancer hazards is suggested: 


1. From clinical observations of individual cases or 
a survey of a segment of the population, formulate 
the hypothesis that an environmental cancer hazard 
exists, 


2. Through descriptive epidemiology characterize the 
hazard and determine the factors related to it. 


3. Analyze the chemical and physical agents to which 
the population is exposed, 


4. By animal testing identify the specific causative 
agent and determine the mechanism through which 
it produces the disease. 


5. Through definitive epidemiology test in the human 
population the inferences drawn from the available 
knowledge. 


6. Develop methods to control the hazard by eliminat- 
ing the agent or preventing it from reaching the 
organ affected by the agent. 

Microfilm $2.50; Xerox $4.20, 78 pages. 


A HEALTH KNOWLEDGE TEST FOR HIGH SCHOOL 
(L. C. Card No. Mic 59-5854) 


Richard Dewitt Poole, H.S.D. 
Indiana University, 1959 


Chairman: Dr. Donald J. Ludwig 


The Problem, The problem was the development of a 
valid and reliable instrument which could be used to meas- 
ure the health knowledge of high school students, 

Procedures, The initial consideration in the construc- 
tion of the test was that of establishing its curricular va- 
lidity, The curricular validity of the test was based on a 
thorough analysis of nine high school health textbooks, A 
table of specifications was formulated to include thirteen 
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emphasis assigned to each area was based on a thorough 
count of words devoted to that area by the textbook authors, 

Several hundred test items were constructed in light of 
scientific principles advanced by test construction experts. 
The items were organized into three preliminary test 
forms of 75 items each. The preliminary forms were ad- 
ministered personally by the investigator to students in 17 
public high schools in the state of Indiana, 

Criteria were established for selection of an item for 
the final test. These criteria were: (1) item difficulty 
must be within the range of 10 to 90 per cent; (2) each op- 
tion must function in 3 per cent or more of the cases; and 
(3) the item must discriminate betweenthe upper and lower 
27 per cent of the students at or beyond the 5 per cent level 
of confidence, 

Two comparable forms of 72 items each were developed 
from the remaining items, These forms were designated 
as Form FA and Form FB. The final test forms were ad- 
ministered to a total of 1,423 high school students in 47 
randomly selected public high schools in the state of Indi- 
ana, 

An analysis of the test results showed that the distri- 
butions approximated normal distributions. A coefficient 
of equivalence was found to be .809. Reliability coefficients 
were determined by the Froelich adaption of the Kuder- 
Richardson formula and by the application of the Spearman- 
Brown prophecy formula to the odd-even item correlation. 
These coefficients ranged from .799 to .833 for Form FA 
and .810 to .850 for Form FB. Percentile rank norms and 
T-scores were developed for both forms, 

Conclusions, 

1, Form FA and Form FB are valid and reliable in- 
struments for measuring the health knowledge of high 
school students in the state of Indiana, 

2, Form FA and Form FB constitute equivalent forms, 
and may be used interchangeably. 

3. The test forms are objective in terms of scoring. 

4. The test forms are sufficiently easy to administer 
and are economical in terms of time and cost. 

5. The test may be used to diagnose weaknesses of 
health knowledge of high school students. 

6. The test can be used to assist in the total evaluation 
of health objectives. 

7. The test can be reliably used for further research 
in the field of health education. 

Recommendations. 

1, Valid, reliable health education tests should be con- 
structed for specific health areas, 

2. The test should be revised periodically in light of 
new developments in the area of health, 

3. Local norms should be developed by teachers in the 
schools using the test. | 

4, Norms should be established on a national basis. 

5. The test should be used as a pre-test and a final 
test in order to judge progress in the achievement of 
health knowledge, 

6. The test should be administered to specific grade 
levels and comparisons made with the present norms, 

7. The present test forms should be made available to 
the high school teachers of health as soon as possible. 
Microfilm $2.55; Xerox $8.80, 195 pages. 
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HEALTH NEEDS AND INTERESTS 
AS A BASIS FOR SELECTING HEALTH CONTENT 
IN SECONDARY SCHOOLS 


(L. C. Card No, Mic 59-5855) 


Warren Edward Schaller, H.S.D. 
Indiana University, 1959 


Chairman: Dr. Donald J. Ludwig 


Problem 


The problem was to determine the health needs and in- 


terests of selected secondary school students in Indiana, 
The primary purpose was to develop a valid and reliable 
inventory for measuring the health needs and interests of 
secondary school students, 


Procedures 








It was necessary to select and organize health content, 
of accepted importance, that could be utilized in having re- 
spondents express their feelings and/or opinions. 

The preliminary inventory was constructed from the 
topics found in high school health texts and transferring 
them into meaningful statements that the respondents could 
understand, The inventory was adapted so that it could be 
administered to students, parents, health educators, and 
physicians, The inventory was prepared so that these 
groups responded to the statements, in terms of a degree 
of need and/or interest, on a 10 point scale, 

A pilot study involving 54 students was conducted to 
serve as a check on terminology, length of time needed to 
complete the inventory, directions, and acquainting the in- 
vestigator with the use of the inventory. 

The final inventory consisted of 10 health areas with 
207 health concept statements, Four adaptations to the in- 
ventory were administered to high school students and 
adults in Monroe County, Indiana, 

The data were obtained from 501 students who re- 
sponded in terms of needs and in terms of interests and 
100 parents, 20 health educators, and 17 medical doctors 
who responded in terms of the needs of high school stu- 
dents, 

The data were organized and analyzed to determine a 
rank order, according to the percentage of emphasis, of 
needs and interests as expressed by the respondents, This 
was done both for areas and specific concepts, and for the 
various groups in the sample, Rank difference correla- 
tions were computed to determine the degree of agree- 
ment between the various groups. 


Conclusions 

The basic inventory, with its four adaptations, is a 
valid and reliable instrument for measuring the health 
needs and interests of secondary school students. There 
is a common core of health interests among high school 
students, Health needs as expressed by high school girls 
and boys are markedly different. This may support the 
desirability and need for separation of the sexes in the 
health class, The most important areas for inclusion in a 
high school health course appear to be Understanding Men- 
tal Health and Mental [lIness, Personal Care of the Body, 
Understanding Harmful Habit- Forming Substances, and 
The Importance of Activity and Rest. The least desirable 
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areas for inclusion in a high school health course appear 
to be Structure and Function of the Human Body, Commu- 
nity Health Services and Facilities, and Official and Volun- 
tary Health Programs. The parents, health educators, and 
medical doctors were in agreement on the basic health 
needs of the high school student. The adult and student 
portion of this sample were in some disagreement on what 
the high school child needs to learn about health, 


Recommendations 

High school health teachers are urged to emphasize 
those areas and specific concepts found to be of greatest 
importance, A similar study should be made involving a 
larger sample in a larger geographical area. A similar 
study should be made, primarily, to determine whether 
there are significant differences between girls and boys on 
their health needs, A sequel study should be made within 
each one of the broad areas to ascertain even more specif- 
ically the health needs and interests of high school chil- 
dren. Microfilm $3.00; Xerox $10.40, 232 pages, 
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STUDIES ON VINCA MAJOR L. AND ITS ALKALOIDS 
(L. C. Card No, Mic 59-6547) 


Norman Robert Farnsworth, Ph.D. 
University of Pittsburgh, 1959 





The purpose of this investigation was to examine the 
leaves and stems of Vinca major L. (Apocynaceae) for al- 
kaloids and other therapeutic substances, and to isolate, 
identify, and screen as many of these as possible for hy- 
potensive activity, 

A complete literature search regarding the alkaloids 
of the genus Vinca was presented with 65 references, A 
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ENGLISH INFLUENCE ON COMMON LAW 
DEVELOPMENT IN COLONIAL PENNSYLVANIA 


(L. C. Card No, Mic 59-6541) 


William Henry Bliss, Ph.D. 
University of Pittsburgh, 1959 


The fact that the common law is one of the distinguish- 
ing marks in the culture of English-speaking peoples is ac- 
cepted as axiomatic, That English common law varies 
when transplanted is usually granted but the influences re- 
sponsible for such variations are often only implied, 
Writers on colonial Pennsylvania have not sufficiently em- 
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phytochemical screening of the leaves and stems of Vinca 
major indicated the presence of alkaloids and saponins 
while unsaturated sterols, flavonols, and tannins were 
demonstrated to be absent. A proximate analysis of the 
leaves and stems of Vinca major was also performed which 
included the following determinations: total ash, acid-in- 
soluble ash, crude fiber, moisture, alcohol-soluble extrac- 
tive, diluted alcohol-soluble extractive, petroleum ether- | 
soluble extractive, volatile ether-soluble extractive, non- | 
volatile ether-soluble extractive, water-soluble extractive, 
starch, pentosans, reducing sugars, and organic and am- 
moniacal] nitrogen, 

A method for the isolation of crude total alkaloids was 
described, and the fractionation of these alkaloids resulted 
in the isolation and identification of perivincine from the 
benzene-petroleum ether-soluble fraction, The following 
analytical constants were determined for perivincine: 
melting point, elemental analysis, pK determination, ultra- 
violet absorption spectrum, infrared absorption spectrum, 
and optical rotation, 

A preliminary pharmacological screening of perivin- 
cine for hypotensive activity indicated that while the alka- 
loid did produce a rapid transient drop in blood pressure, 
persisting for approximately 30 minutes, it did not exhibit 
activity which is typical of a potentially good hypotensive 
agent, 

Several paper chromatographic methods for the sepa- 
ration of the crude alkaloids were described, A method 
utilizing an immobile phase of formamide adjusted to pH 
5.2 or 8.0 and a mobile phase of benzene-cyclohexane satu- 
rated with formamide was found best for this problem. 

Various alkaloidal fractions, obtained from the sepa- 
ration of crude alkaloids using alumina column chroma- 
tography, were subjected to paper chromatography, and the 
results were reported, The possibility of at least 37 alka- 
loids has been shown. 

Tetrahydroalstonine, sarpagine, alkaloid #7, vincamine, 
and serpentine have been shown to be present by compari- 
son with the Rf values of known alkaloids, 
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phasized the role of the minor judiciary, nor have the in- 
fluences which molded the opinions and judgments of the 
Justices of the Peace, Sheriffs, et. al., been fully analyzed. 
This work is a contribution towards such an analysis. 

The history of law is briefly reviewed in the Introduc- 
tion, By the time of the Tudors and Stuarts an elaborate 
structure of laws, legal practices, judicial institutions and 
judicial officers had evolved, and it was the essentials of 
this structure which were transferred to Pennsylvania, 
This skeletal legal system, together with the English men 
who brought it, may be said to constitute the basic influ- 
ences, some of which were already present in the area be- 
fore it was named “Pennsylvania” by Charles II in 1682, 

Chapters I and II deal with the English and American 
background, In seventeenth-century England a number of 
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famous and gifted lawyers were writing on the common 

law and its history. Men like Coke and Bacon were then, 
and remained throughout the colonial period, important 
contributors to English jurisprudence, which includes Eq- 
uity as well as “Law” proper. These and other less prom- 
inent writers, such as the compilers of legal texts, man- 
uals, and legal guide books for J.P.’s, constitute a stronger 
influence than the somewhat decadent seventeenth-century 
Inns of Court. In considering the American background, 
the environmental influences of a frontier colony have to 
be taken into account. Attention is paid to the relations 
between the settlers and the Indians, settlements of other 
national groups, and the more primitive conditions of life 
in a frontier province, 

The literature and libraries of colonial times are de- 
scribed in the third chapter, and although no attempt is 
made to arrive at definitive conclusions, it appears most 
likely, judging from the opinions of a large number of 
writers on the subject, as well as from library invento- 
ries, that although there were few books they were sub- 
stantial, Almost all that was written in the colonies was 
designed for laymen rather than trained lawyers and con- 
sisted mainly of simplified reductions of English works, 
Imported and reprinted English legal and quasi-legal liter- 
ature exerted a powerful influence on the major and minor 
members of the judiciary. This is substantiated by a re- 
view of some of the libraries of Pennsylvania justices and 
Virginia gentlemen. 

In the fourth and fifth chapters the various constitu- 
tional and documentary foundations of Pennsylvania such 
as the Charter, Frames of Government and Laws, as well 
as the court records are explained and illustrated, Ex- 
cerpts from these sources indicate that there is no trace 
of any legal rule (procedural, substantive or constitutional) 
but English, Quotations taken directly from the docket 
books, whose brief entries were the subject of considera- 
ble research and study, show the continuing influence of 
Norman clerical precision and the judgment entries show 
clearly that the element of brutality (as distinguished from 
cruelty) crossed the Atlantic, took root, and formed part 
of Pennsylvania common law, The results of collating 
records found in eight of the eleven colonial county court 
houses confirmed these conclusions. 

By royal charter, by the Proprietor, by Pennsylvania 
statute, and by Privy Council review, the English common 
law was prescribed for the Quaker colony. That this legal 
system was firmly established together with ingrafted eq- 
uitable rules of procedure, is conclusively illustrated in 
these records of the courts of the minor judiciary. 
Microfilm $2.55; Xerox $8.80. 194 pages, 


BROTHERHOOD IN THE WOODS: THE LOYAL 
LEGION OF LOGGERS AND LUMBERMEN, A TWENTY 
YEAR ATTEMPT AT “INDUSTRIAL COOPERATION.” 


(L. C. Card No. Mic 59-4318) 


Claude W. Nichols, Jr., Ph.D. 
University of Oregon, 1959 


Adviser: Edwin R, Bingham 


The Loyal Legion of Loggers and Lumbermen provides 
an interesting contribution to American Labor History and 








an unusual chapter in the social and cultural development 
of the Pacific Northwest, Endorsed by its friends as an 
experiment in “industrial cooperation” and damned by its 
enemies as “The World’s Biggest Company Union,” the 4L 
dominated Pacific Northwest lumber labor for nearly 
twenty years, 

During the period between the two World Wars, the 
lumber worker evolved from a lumberjack to a skilled 
technician who now lives in suburbia rather than the old- 
time logging camp, The transition from “timber scalper” 
to “tree farmer” has brought with it new ways of life and 
changed attitudes toward the woods worker. These social 
changes and labor reforms evolved less from the apostles 
of class conflict than from the conservative workers who 
sought security before progress. This paper is the study 
of one such group dedicated to converting the *timber 
beast” into a settled citizen. 

Two generations ago when the radical Industrial 
Workers of the World terrorized timber barons, the news- 
papers feared a “Red revolution.” In 1917 the United 
States Army, desperately needing aircraft spruce despite 
the paralyzed lumber industry, attempted to solve the con- 
flict between dissatisfied workers and uncooperative mill 
owners. The Loyal Legion, conceived in the chaos of the 
1917 lumber strike, died two decades later when the New 
Deal National Industrial Recovery program collapsed, 

What General Brice Disque built, the Wagner Labor Re- 
lations Act helped to destroy. Yet the 4L was no simple 
creature of General Disque; it belonged to the man who 
supported and served it long after the spruce commander 
left the Northwest. For nearly twenty years, the 4L, with 
its program of dual representation, relied on twelve 
worker and twelve employer directors to listen to evidence 
and render just decisions that would prevent industrial 
disputes, To. eliminate tie-votes, an “impartial” arbitra- 
tor--the Legion president--presided at these Board of Di- 
rector meetings. The 4L president had to be an adminis- 
trator, a salesman and above all, a diplomat. Norman 
Coleman, the Legion’s second leader, combined all these 
qualities with such skill that he never had to cast a vote. 
His successor, W. C. Ruegnitz, also avoided voting until 
1936 when the directors split--employers against workers 
--on a wage issue, Reugnitz voted, “No raise,” 

Many workers, declaring that Ruegnitz was a “com- 
pany man” and the 4L a “company union,” left the Legion 
to join the recently-revived A..F. of L. Lumber and Saw- 
mill Workers Union, Few employers heeded the badly 
weakened and discredited labor organization after the Na- 
tional Labor Relations Board forced management to recog- 
nize the A,F. of L, union. Deserted by workers and un- 
supported by management, the Legion found the Wagner 
Act a convenient excuse to lie down and die, 

After years of brief booms amid continued recession, 
the Loyal Legion left the lumber industry unmourned by 
labor and quickly forgotten by the public. Despite its long 
wage battle, the 4L’s most important contribution to the 
industry was social rather than economic, The automobile, 
advances in lumber technology and increased economic 
pressure brought the lumber worker out of the woods and 
into town, but the 4L made him part of the community, Al- 
though legion bands, picnics, drama groups and educa- 
tional projects did not add dollars to workers’ paychecks, 
they did help civilize the “sawdust savage.” 
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THE DE QUATUOR VIRTUTIBUS CARDINALIBUS 
PRO ERUDITIONE PRINCIPUM 

OF MICHAEL THE CARTHUSIAN OF PRAGUE. 
A CRITICAL TEXT AND STUDY. 


(L. C. Card No, Mic 59-5312) 


William George Storey, D.S.M. 
University of Notre Dame, 1959 








Supervisor: Astrik L. Gabriel, O. Praem. 


Among the many devout treatises composed for the 
moral instruction of Christian men in the Middle Ages the 
Mirrors of Princes (Specula principum), which were in- 
tended to provide the pattern of the perfect prince, hold a 
significant place. Many of these Mirrors are as yet un- 
published. In 1387, at the request of Prince Rupert II of 
Wittelsbach, Count Palatine of the Rhine, a certain Mi- 
chael, Conventual Vicar of the Charterhouse of Prague, 
composed another specimen of this lengthy tradition of 
genre literature. His De quatuor virtutibus cardinalibus 
pro eruditione principum in four books is the subject mat- 
ter of the present dissertation, The body of the disserta- 
tion is a critical edition of Book I: De prudentia, an origi- 
nally independent treatise on the excellence, acquisition, 
and use of princely prudence in thought, work, and deed. 
The edition of this text is based upon five manuscripts 
still extant in the libraries of Berlin, Munich, Prague, and 
the Vatican, 

Due to the accidents of history, Michael the Carthusian 
(died 1401) is a rather shadowy figure, but certain salient 
facts regarding his life are still ascertainable. He enjoyed 
a distinguished career within the Carthusian Order. Be- 
sides being Vicar of Prague he was at various times Prior 
of the Charterhouses of Prague, Aggsbach, and Gyrio, and 
for the last nine years of his life First Visitor of the High 
German Province of his Order, In addition to his major 
work on the political virtues he was the author of two as- 
cetical treatises, the Dialogus de custodia virginitatis and 
the Remediarium abiecti prioris. 

Michael’s ethico-didactic treatise for Prince Rupert II 
is heavily dependent upon the writings and thinking of St. 
Thomas Aquinas and one of Aquinas’ most distinguished 
disciples, Giles of Rome. Although he manifests certain 
affinities with very early treatises on the four virtues, such 
as those of Martin of Braga and Julianus Pomerius, his 
chief sources and models were the Secunda secundae of St. 
Thomas’ Summa theologiae, his De regno, ad regem Cypri, 
and Giles of Rome’s De regimine principum, The fact that 
he imbibed his doctrine of the virtues largely from such 
scholastic masters accounts for the unity and rational ar- 
ticulation of his work, a scientific and methodological unity 
largely lacking in the compositions of his many predeces- 
sors, On the other hand, Michael did not abandon the rhe- 
torical style and uses characteristic of Mirror literature 
in favor of scholastic austerity. He employed the late 
thirteenth-century advances in moral philosophy and the- 
ology without sacrificing the unction and persuasive quali- 
ties achieved by earlier, less orderly writers. His abun- 
dant use of authoritative sententiae and exempla drawn 
from Holy Scripture, the Fathers of the Church, and many 
other ecclesiastical writers of the Latin Christian tradition 
enhance the practical moral value of his largely Aristote- 
lian- Thomistic structure. 
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An introductory analysis of the doctrinal content of all 
four books of the De quatuor virtutibus shows, in context, 
specifically how Michael has adapted his chosen materials 
to the specific end of a Christian moralist writing for a 
Catholic prince, and how he stands in relation to several 
medieval problems, such as the origin and nature of politi- 
cal authority, the regulation of commerce, the treatment 
of the Jews, Church and State relations, taxation, the re- 
vision and promulgation of law, warfare, and so forth, His 
moral teachings are largely those of a conservative tradi- 
tionalist apparently untouched by the radical speculations 
of the fourteenth century, Rather than emphasizing a need 
for institutional change Michael is a staunch advocate of 
personal ethical reform as the basic solution to political 
problems, In this he is at one with the profound medieval 
intuition that it values little to change institutions unless 
the hearts of men be changed, 

Microfilm $4.35; Xerox $14.60. 337 pages, 
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THE INFLUENCE OF SLAVOPHILE IDEOLOGY 
ON THE FORMATION OF THE VOLOST COURT 
OF 1861 AND THE PRACTICE OF PEASANT 
SELF-JUSTICE BETWEEN 1861 AND 1889 


(L. C. Card No, Mic 60-304) 


Peter Czap,Jr., Ph.D. 
Cornell University, 1959 


The volost court of February 19, 1861 was the organ of 
peasant petty self-justice created to act within the frame- 
work of the volost administration which was brought into 
being at the time of the abolition of serfdom in Russia. The 
features of the court’s formal structure and procedure 
were a compromise on a number of points of view, but that 
of the Slavophiles, who believed that they were acting in the 
best long range interests of the peasants, exercised per- 
haps the most important influence, Believing that with the 
peasant rural community lay the strength of the Russian 
peasantry and Russia itself, they insisted that peasant self- 
justice should be administered by the same community or- 
ganization which saw to the material and social needs of the 
peasants, The structure of peasant self-justice remained 
legislatively basically unchanged until July 12, 1889. From 
that time its character was changed at the expense of the 
judicial autonomy of the peasantry and the independent 
legal position of the peasants as individuals guaranteed in 
the legislation of 1861, 

The structure of peasant self-justice did not withstand 
the pressures to which it was subjected by the State bu- 
reaucratic rural administration, and it failed to become a 
guarantee of judicial rights for the Russian peasantry equal 
to those existing for the rest of the Russian population. 
Some of the responsibility for the failure of the volost 
court to fulfill the goals set for it rests with the vision of 
its framers, and prominently among them, the Slavophiles. 
The Slavophiles were aware of many of the problems of the 
peasant rural administration more clearly than any other 
group of individuals concerned with the framing of the 
Great Reform, And they, almost alone, had analysed the 
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genuine threat to the independent legal status of the Rus- 
sian peasantry posed by the State bureaucratic administra- 
tion. But their attachment to the peasant rural commu- 
nity, combining peasant administration and judiciary, was 
responsible for the deterioration of the legal position of the 
peasants when the State bureaucratic regime reasserted 
control over the peasant rural administration in 1889, 

The volost court, during the time that it remained an 
autonomous instance of peasant petty self-justice, was a 
court of custom and conscience, and the legal practices of 
individual volost communities varied widely. Peasant self- 
justice was administered in the name of the customs of the 
community and not in the name of the law of the state, 

The dissertation presents, for the first time in a west- 
ern language, a detailed description of the practice of Rus- 
sian peasant self-justice for the period 1861 to 1889, includ- 
ing the jurisdiction of the peasant court, the composition 
of its bench, procedure and bases of law. The primary 
source of information concerning the practice of peasant 
petty self-justice was the Transactions of the Lyuboshchin- 
skii Commission, the report of a group of specialists com- 
posed to seek information for the Russian Imperial gov- 
ernment regarding the operation of the peasant courts 
(Trudy. Kommissiya po preobrazovaniyu volostnykh sudov. 
St. Petersburg, 1874). 

Microfilm $2.50; Xerox $8.60. 187 pages, 








THE DEVELOPMENT OF GERMANY’S 
POLISH POLICY DURING WORLD WAR I 


(L. C. Card No, Mic 60-191) 


Robert Wales Heywood, Ph.D. 
University of Illinois, 1959 


German policy regarding the fate of the Polish terri- 
tories was determined by the principles of military expe- 
diency during the greater part of World War I, During 
these years, however, widely differing solutions to the Pol- 
ish question were put forward in the German Reichstag, in 
newspapers, by university and business groups, and by in- 
numerable special interest groups. To varying degrees, 
and at different times, each found expression in one or an- 
other of Germany’s Polish policies. Though the Kaiser 
generally preferred military solutions often to the exclu- 
sion of important political considerations, there existed 
widespread dissension within Germany -- for example be- 
tween the so-called Reichstag majority and the High Com- 
mand -- as to what sort of Poland should be reconstituted 
at the conclusion of the war. 

The recurrent possibility of an early Russo-German 
peace, the increasingly divergent Polish policies advocated 
by Austria-Hungary and Germany, and perhaps most im- 
portant of all, the failure of the German Government to de- 
termine precise political objectives, each contributed tothe 
complexity of the German-Polish problem, The failure of 
Bethmann-Hollweg to exercise leadership and initiative led 
to a succession of insignificant chancellors, each of whom 
was controlled by the High Command, After the summer 
of 1917 little could be done for moderation in Germany’s 
Polish policies, despite the efforts of such farsighted men 
as Kuehlmann, the Foreign Secretary, who not only made 
an heroic effort to rally the forces of moderation in the 





Reichstag, but attempted to prevent the extreme annexa- 
tionist groups from exercising undue influence in the de- 
termination of Germany’s Polish policies, 

The diversity of German thought on Poland, as re- 
flected in party opinion, developed from several important 
issues, The fear that a reestablished Poland might engen- 
der serious irredentist problems in Prussia’s Polish ter- 
ritories, the fear of Russian Pan-Slavism, the hesitancy of 
the Reich-German to advocate absorption of millions of 
Poles into the Empire, and the socialist desire to establish 
an independent buffer state between autocratic Russia and 
Germany so as to foster the growth of German social de- 
mocracy were among these important issues. German 
opinion gravitated toward moderation in view of the appar- 
ent desirability of avoiding the pitfalls of either an annexed 
or an independent Poland, though Germany’s economic and 
political interests were to be guaranteed, 

Finally, after months of negotiation with Vienna, party 
conferences, and innumerable petitions, and following the 
failure of German political leadership, German policy be- 
came increasingly annexationist in accordance with the ex- 
pressed wishes of the High Command. The failure to es- 
tablish a constructive Polish policy, though having deep 
historical roots, can be attributed largely to the absence 
in Germany of statesmen capable of endowing German 
policy with direction and purpose and to the apparent in- 
ability of the Reichstag leaders to reach basic agreement on 
the larger issues of the war. 

Microfilm $4.10; Xerox $13.80. 319 pages, 


THE INTELLECTUAL BIOGRAPHY OF A MODERN 
CHINESE POET: WEN I-TO (1899-1946). 
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Kai-yu Hsu, Ph.D. 
Stanford University, 1959 


In twentieth century China, there have been great in- 
tellectual tension and dramatic ideological change as the 
influx of Western ideas crossed the main stream of tradi- 
tional Chinese thought. One of the important and useful 
ways to investigate this tension and change is to study the 
development of the modern Chinese intellectual’s thought 
because, although no individual’s life is a microcosm of the 
history of his age, his experiences are indicative of the 
significant trends of his time, As either a defender or a 
reformer of his native traditions, the Chinese intellectual 
is sensitive to the ideological currents; his response tothe 
intruding alien ideas and his subsequent re-evaluation of 
his native ideas mirror the process of his (and his con- 
temporaries’) ideological change. This biographical study 
attempts to analyze this process, 

Wen I-to (1899-1946) had accepted certain Chinese 
values before he was exposed to Western ideas, The con- 
flict between new and old ideas showed clearly through the 
different stages of his life as a modern poet, as a scholar 
of the Chinese classics, and finally as a political crusader. 
In this study I have been mainly concerned with the impor- 
tant ideas embodied in his poetry, literary criticism, 
scholarly essays, and political comments; I have analyzed 
these ideas to find out whence they came, how and why he 
adopted them, and what he did with them, all in relation to 
his time and his milieu, 
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I have traced the development of Wen I-to’s thought in 
four stages. In his early formative stage, he was imbued 
with traditional Chinese ideas. Extensive exposure to 
Western thought in his adolescence partially alienated him 
from his native traditions and led him to attempt a synthe- 
sis of Chinese and Western thought, As he grew weary of 
the incessant ideological quarrel among his contemporar- 
ies, in his mature life he withdrew to literary research 
which completely absorbed him until the deepening crisis 
in China shocked him out of his preoccupation. His last 
reaction against Chinese traditions was violent, and led to 
a final acceptance of certain Western attitudes. 

It is clear in Wen I-to’s intellectual development--in 
the shifts in his ideals--that after the collapse of China’s 
traditional value system, the modern Chinese intellectual 
was frantically searching for a new ideological frame to 
explain history, society, and man’s position in the uni- 
verse, Since his sense of urgency would not allow him 
carefully to construct one himself, he seized upon any 
alien ideological structure that had a semblance of appli- 
cability to China, I have also noticed that some of Wen I- 
to’s ideas remained unchanged while others went through 
substantive adjustments in different stages of his life. The 
most important of his unchanging ideas are beauty as an 
ideal worthy of man’s total dedication, and the permanent 
value of Chinese cultural and literary traditions, Among 
the ideas that had a fitful hold on him, the most noticeable 
are the Darwinian view of man and the Confucian concept 
of perfect world order, These and many other ideas, and 
their kaleidoscopic fusions, dominated his thinking at dif- 
ferent times as the national pathos of modern China 
changed, The most dynamic of these fusions of Chinese 
and Western ideas, as Wen I-to’s life history shows, ap- 
pears to be that of the nineteenth century Western roman- 
tic attitude toward life, and the Confucian ideal which 
urges man to work toward a perfect social and world 
order, This ideological fusion, and the changing emotional 
climate, may prove to be a key to an understanding of the 
dynamics of modern Chinese intellectual history. 

Microfilm $2.70; Xerox $9.40. 208 pages. 


FLORIDA IN THE CONFEDERACY 
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John Edwin Johns, Ph.D, 
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The triumph of the radical wing of the Democratic 
Party in 1856 placed the political controls of Florida in 
the hands of a rabid state rights group. These radicals, 
greatly aided by the violent reaction to John Brown’s raid 
on Harper’s Ferry, October 16, 1859, were able to con- 
solidate their control on the state in the election of 1860. 
Brown’s raid, and the election of Abraham Lincoln as 
President of the United States destroyed the middle ground 
and forced Floridians into support of the radicals because 
of the belief that their social and economic institutions 
would be destroyed by the Republican Party. 

Florida willingly entered into the experiment of seces- 
sion, the formation of the Confederate States of America, 
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and the subsequent civil war, Her entry into the experi- 
ment was almost certain because her heritage was part 
and parcel of the cultural, social, and economic life of the 
other southern states which had evolved into a southern 
nationalism. 

Floridians made the transition from the United States 
to the Confederate States of America with no major insti- 
tutional or governmental changes, The state was never 
able, however, to make a successful transition from peace 
to war. The raising and control of state troops became a 
major issue in state politics and the concept of a state mi- 
litia had to be abandoned until near the end of the war. The 
war wrecked the finances of the state, and caused the de- 
struction of much of the personal wealth of its citizens, 
The authority of county governments deteriorated through- 
out the state and almost disappeared in most of the fringe 
areas, Churches and schools also suffered because of the 
war, 

When the grim realities of war replaced the first ela- 
tion over secession, the radicals were replaced by men of 
more moderate views. The war effort was not slackened, 
however, and Florida supported the Confederate govern- 
ment with all the resources of thestate. The resources of 
the state were not large, and after 1862 the most important 
contributions to the Confederate cause were foodstuffs, 
particularly beef cattle, and salt. 

Neither the United States nor the Confederate States 
considered Florida militarily important; hence, the state 
never became an area of major military operations. Nu- 
merous raids and counter-raids produced much hardship 
and suffering in Florida. Though no large section of the 
state was devastated by Union forces, the civilian morale 
of the state was virtually destroyed by the blockade, the 
casualty reports, poor transportation facilities, and the 
threat of enemy invasion, By the summer of 1864, only the 
citizens of Middle Florida retained any hope of ultimate 
victory over the United States, When Florida surrendered 
in 1865, most of her civilian population realized the com- 
pleteness of the defeat and were happy to bring the war to 
an end. The total loss in assets, property, and increase 
of debt, excluding slaves, was officially estimated at 
$23,058,552, Including the loss of the investment of 
$21,610,750 in slaves, the total loss during the war was 
estimated to be $44,669,302. Florida contributed approxi- 
mately fourteen thousand soldiers to the Confederate 
cause, Of these, almost five thousand became casualties. 

Florida was not prepared to fight a war and as the ci- 
vilian and the soldier realized this fact, he lost much of 
his will to continue the struggle. Confederate Florida was 
defeated by superior numbers and materials, but she also 
lost her will to fight. 

The larger part of the manuscript materials used in 
this study are located in the P.K, Yonge Library of Florida 
History at the University of Florida, the Florida State Li- 
brary at Tallahassee, the Southern Historical Collection at 
the University of North Carolina, the Library of Congress, 
and the National Archives, 

Microfilm $5.95; Xerox $20.80, 466 pages. 
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THE HISTORY OF BROOKLYN, 1834-1855: 
POLITICAL AND ADMINISTRATIVE ASPECTS. 


(L. C. Card No, Mic 59-6332) 


Jacob Judd, Ph.D. 
New York University, 1959 
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From a quiet, comparatively rural atmosphere in 1834, 
Brooklyn was metamorphosed into the third largest city in 
the United States by 1855. People were attracted to this 
community by its peaceful nature, by its proximity to New 
York and for its appeal as a thriving commercial center. 
A rapid influx of residents meant the transformation of 
former farms into building sites. Choice residential loca- 
tions on Brooklyn Heights, in the First Ward, were ac- 
quired by the wealthy New York merchants who commuted 
to their places of business. Most Brooklynites resided in 
one-family homes while some lived in multiple-dwelling 
units, The alteration taking place in the city was exempli- 
fied by the changing face of its main business thorough- 
fare, Fulton Street, 

Brooklyn’s population expanded from 24,592 in 1835 to 
205,200 in 1855. Many of its residents came from areas 
within New York and from adjacent States, Large numbers 
had emigrated from Ireland, Germany and other European 
countries to the city before 1855. It is to Brooklyn’s credit 
that these diverse groups were rapidly assimilated, Al- 
though several ugly clashes occurred between nativists and 
Irish Catholics, the latter group soon became an integral 
part of the urban population. The number of Negroes re- 
mained relatively static when compared to the total popu- 
lation. They instituted their own benevolent societies and 
had their own schoolmasters, 

The city government had been organized by the State 
Legislature in 1834 over the objections of New York City. 
The constitution established a municipality of nine wards 
governed by a unicameral legislature and a mayor. The 
Board of Aldermen was the controlling body of the commu- 
nity, It supervised the activities of the municipal depart- 
ments and had broad powers of appointment, Efforts were 
made to curtail the wide authority of the aldermen through 
revisions in the charter, but such attempts fell short of the 
desired goals, When Williamsburgh and Bushwick were 
consolidated with Brooklyn in 1855, they were absorbed 
into Brooklyn’s existing governmental structure, 

Local party politics, to a great extent, were predicated 
on municipal issues, local personalities and, in some in- 
stances, ethnic considerations, The Whigs, by and large, 
dominated municipal politics in the period 1834 to 1855. 
The two leading newspapers, the Star and the le, one 
Whig and the other Democrat in politics, were influential 
in community affairs, 

City services had to expand and change in this period 
of growth, It was found necessary to improve market fa- 
cilities, increase the police force and commence adequate 
hospital and health services, Changes in the method of 
street lighting occurred, while attempts were made tocon- 
trol the laying out and opening of new streets, to keep the 
existing ones in good condition and to provide sufficient 
sanitation services. As late as 1855, the community still 
suffered from the lack of a dependable water supply and 
from poor fire protection. A concern for the appearance 
and recreational appeal of the community was exhibited in 
the opening of two parks in this period. 





Taxation and the issuance of bonds were the major 
methods employed in securing funds to meet municipal 
needs, The rising costs of city services plus complicated 
developments connected with the construction of a City . 
Hall contributed to the increasing debt burden. 

Brooklyn’s proximity to New York City precipitated 
many problems concerning ferry and water rights. These 
revolved about the question of jurisdiction over the East 
River, Many realized that the solution of these problems 
as well as of others such as a dependable water supply, 
adequate police protection and ferry rights could be re- 
solved by a consolidation of Brooklyn with the larger me- 
tropolis across the East River. Although New York exhib- 
ited interest in such a measure, Brooklyn, as late as 1855, 
was not yet willing to surrender its sovereignty. 
Microfilm $3.80; Xerox $13.00. 296 pages, 


BELGIAN NEUTRALITY 
IN ENTENTE DIPLOMACY, 1904-1914. 
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With the emergence of the entente cordiale and the 
subsequent formation of the triple entente, Europe was 
sharply divided into two power blocs, each heavily armed, 
each suspicious of the other. And what appeared to be the 
Achilles’ heel in the armor of each grouping was weak and 
neutral Belgium, 

France, which had suffered a German invasion, stirred 
uneasily over the increased might of Germany. Conse- 
quently, the military weakness of Belgium contributed to 
the persistent apprehension of the French who protested 
against the Belgian-Prussian railway convention that pro- 
vided for expanded rail lines in eastern Belgium. When 
Germany attempted to test the vigor of the entente in 1905, 
French uneasiness swelled, The aggressive spirit of Ger- 
many and knowledge of German plansfor Belgium prompted 
France to alert Great Britain and the entente partners 
undertook informaland unofficial conversations on possible 
military cooperation inthe event of unprovoked aggression. 
British military leaders keenly felt that a Franco-German 
conflict logically demanded an attack through Belgium, 
Consequently, Great Britain, whose policy traditionally 
was to prevent a hostile power from occupying Belgium, 
initiated informal conversations with Belgium’s chief of 
staff to ascertain under what conditions British assistance 
was to be extended to Belgium, That similar talks had not 
been initiated by France may have been due to the tradi- 
tional suspicion of France and to Belgian dislike of the 
current French anti-clerical program. The peaceful set- 
tlement at the Algeciras conference soon caused the Anglo- 
Belgian military conversations to become a dead letter, 
Grey subsequently and unwittingly, permitted Anglo-Bel- 
gian relations to deteriorate to a point of mutual suspicion. 
When public opinion induced Belgium to annex the Congo 
Free State, France and Germany considered it expedient 
and politic to recognize the annexation; England deferred 
recognition with the result of increasing suspicion and re- 
sentment in Belgium, France, alarmed, made several ap- 
peals to Grey to accept the annexation. 

The second Moroccan crisis revealed British uncertainty 
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over Belgium’s attitude in the event of German aggression. 
Would Belgium resist, yield to the invader, or join him? 
An attempt by the British military attaché to renew con- 
versations with the Belgian chief of staff met with a re- 
fusal. Belgium’s reluctance was due partly to the altered 
diplomatic position of Great Britain and to the ill-will en- 
gendered by the Congo issue, The intimacy between the 
entente powers appeared to commit Great Britain to coop- 
erate in any military operations on the continent, possibly 
in Belgium. The extent of Belgium’s suspicions was suffi- 
ciently grave that in April, 1913, Grey re-affirmed to the 
Belgian minister the British policy to maintain and respect 
Belgian neutrality, 

France, aroused by the defencelessness of Belgium, in- 
terfered in Dutch defence plans for Flushing in order to 
assure free access to British naval support in time of war, 
Simultaneously, the French military leaders considered 
that for strategic reasons an advance through Belgium at 
the outbreak of war was desirable, But French statesmen 
repudiated such a suggestion with the realization that such 
strategy would outrage world opinion and deprive France 
of British armed support. In October, 1912, Poincaré as- 
sured Belgium that France would not be the first to violate 
her neutrality. Although he disavowed the idea of a sudden 
offensive through Belgium and thus yielded the military ad- 
vantage to Germany, Poincaré recognized that such a Ger- 
man attack insured British assistance. Poincaré judged 
correctly, Microfilm $2.50; Xerox $7.40. 156 pages. 


HISTORY OF LIFE INSURANCE COMPANY 
OF GEORGIA, 1891-1955. 
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The largest life insurance company now operating 
solely within the Southern region, Life Insurance Company 
of Georgia was organized as a mutual benefit association, 
Initially the company served only the Negro population of 
Alabama and Georgia with a weekly-premium, combined 
burial insurance-sickness and accident policy. The dis- 
sertation traces the development of the company through 
successive stages to its present structure as a stock com- 
pany, serving all races in the region with a portfolio of in- 
dustrial, ordinary, and group life insurance contracts. 

The four founders were John Newton McEachern, Jr., 
I. M. Sheffield, Sr., D. F. Owen, and J. J. Carleton, soon 
joined by Rufus Howard Dobbs, Sr. The history of the 
management of the company is concerned with the families 
of the founders and their interrelationships. 

Initially, failure to secure licensure in Georgia led to 
the establishment of the company in Alabama, as the Indus- 
trial Aid Association. Success in Alabama soon supported 
licensure in Georgia, In 1897 the company assumed its 
present charter and the name Southern Industrial Aid So- 
ciety; in 1903 the company changed its name to Industrial 
Life and Health Insurance Company; in 1947 the present 
company name was approved, 

The early success of the company resulted from a per- 
ceptive adjustment to the Negro market. This market was 
based on the generally insecure conditions of health and 





employment, the low educational level, and the widespread 
fear that there might not be a proper disposition of the 
body in case of death. Despite heavy competition, the man- 
agement developed policies which governed company 
growth, Among these policies were decentralization of 
authority to the field, heavy incentives, and prompt pay- 
ment of claims on the spot in cash, In effect, the home 
office operated, until relatively recent days, as a type of 
reinsurer, 

With success came the determination to protect the 
founders from the danger, inherent in the mutual benefit 
association structure, of having the company wrested © 
away, as well as the desire to control the flow of net gains 
from operations, This led in 1918 to changing the form of 
organization to that of a stock company. In 1926, the com- 
pany increased its portfolio by adding an industrial whole 
life policy; in 1931 the company broadened its racial base. 
The territory was slowly widened as other states were 
added, The company also expanded by absorbing other 
companies or purchasing their debits, Beginning in 1945, 
ordinary life insurance was added, and the portfolio of in- 
dustrial contracts was broadened, These changes led to an 
internal reorganization, 

Decentralization was then swiftly succeeded by a policy 
of centralization; the home office developed a sophisticated 
and modern organizational pattern, exercising with increas- 
ing effectiveness control and direction of an agency force 
whose competence was steadily enhanced through a grow- 
ing training program, 

Supporting the narrative is an Appendix containing ta- 
bles providing the basis for a thorough economic analysis 
of the company’s operations, These tables detail the an- 


nual amounts of premium income, life insurance in force, 


assets, liabilities, reserves, net gains from operations 
and dividends; the first three are related to all-industry 
growth in the United States; life insurance in force is also 
related to the growth of insurance in the company’s eleven 
state territory. The Appendix also includes claims, by 
years and cumulatively; in the narrative, this is related to 
the claims-paid history of the life insurance industry gen- 
erally. Facsimiles of various policy contracts, charts, 
graphs, investment history, lapsation tables, charter and 
various bylaws of the company, family trees and other im- 
portant source data and documents are also found in the 
119-page Appendix. 

Microfilm $6.70; Xerox $23.00. 525 pages. 
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AND THE COMPROMISE OF 1850: 
A STUDY OF THE RELATIONSHIP OF THE 
METHODIST, BAPTIST, AND PRESBYTERIAN PRESS 
TO THE SLAVERY CONTROVERSY, 1846-1851. 
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University of Illinois, 1959 


The very active interest in the slavery controversy on 
the part of the three popular denominations, the Methodist, 
Baptist, and Presbyterian Churches, was expressed in a 
prolific and widely circulated weekly press, Much of the 
press of the North attacked the system of slavery as 
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immoral, or even criminal, while the Southern press main- 
tained a defensive posture, often claiming a reluctance to 
discuss issues primarily political, 

The disposition of Northern editorsto condemn slavery 
did not cause them to advocate specific plans of emancipa- 
tion. They viewed their own function as that of instructing 
Southern conscience in a way that would eventually bring 
about voluntary emancipation, Hencethey viewed with great 
hopefulness any movements in Southern states which seemed 
to show promise of local action in removing slavery. 

To Southern editors, the comments of their Northern 
colleagues represented a meddling in something that was 
none of their business, There was no indication that any 
of the efforts of the North to educate the Southern con- 
science bore fruit. In fact, the persistent attack undoubt- 
edly fortified the Southerner’s resolve to defend himself 
and his institutions, The Southerner laid claim to much 
the same religious creed and moral code as his Northern 
neighbor, and he was understandably incensed when his 
morals were impugned through a challenge of the morality 
of his economic and social system, As the Southern 
churchman defended his system, however, he actively and 
sincerely sought to ameliorate it. 

During the years 1846-1851, the discussion of slavery, 
nationally and in the religious press, focussed on the ques- 
tion of slavery in the territories, Even the mildest North- 
ern editors refused to view the extension of slavery with 
equanimity, Some of the Western editors went so far as to 
endorse the Free Soil Party in 1848. Few Southern editors 
openly advocated either national expansion or the extension 
of slavery, but they were aroused by the Wilmot Proviso 
and considered it Northern aggression, 

Except for the most conservative editors, firm support 
was given the Proviso by the Northern religious press, 
When Clay introduced his compromise proposals in 1850, 
most of the religious editors emphatically denied, as Web- 
ster contended, that it was superfluous to reenact the laws 
of God, In fact, many cited exactly this as the purpose of 
human enactment, Webster was the recipient of extensive 
abuse in church papers throughout the North, On the other 
hand, Seward was hailed as a hero and patriot, and some 
anticipated a brilliant political future riding on his posi- 
tion in support of a “higher law” than the constitution. 

Southern editors, incidental to frequent scoldings ad- 
ministered to their Northern colleagues, gave glad support 
to the compromise measures with the belief that they were 
just to the South and promised the stability of the Union in- 
definitely. Few editors of Southern journals supported dis- 
unionist sentiment or movements and none did consistently, 
including those in Calhoun’s home state, 

One feature of the enactments of 1850 was a total fail- 
ure as compromise insofar as the Northern religious 
press was concerned, The Fugitive Slave Law, immedi- 
ately after its passage, was violently denounced, although 
very rarely was overt resistance counselled, Considera- 
ble discussion ensued over the kind of obedience which 
should be yielded with the conclusion prevailing that pas- 
sive obedience was the most consistent alternative, This 
debate in the North convinced the South more than ever of 
the dangers of Northern fanaticism, 

In spite of important indications that no fundamental 
convictions had changed, by early 1851 weariness with 
strife and resolution of the issue of obedience to law vs. 
inhumanity led to a distinct and welcome calm, 
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Thomas Stapleton holds a place in the front rank of 
those Catholic controversialists who thrived in the gener- 
ation after the signing of the Treaty of Cateau-Cambresis, 
Born in 1536 to a middle-class Sussex family, Stapleton 
attended Winchester School and New College, Oxford. In 
1556 he was elected Fellow of that College, and two years 
later the Bishop of Chichester collated to him a prebend 
in the Cathedral church, Shortly after the accession of 
Elizabeth I, Stapleton began a three-year continental tour, 
during which he divided his time between travel and study 
at the University of Louvain and the University of Paris. 
Late in 1562 he returned to Chichester where he remained 
only long enough to refuse the Elizabethan Oath of Suprem- 
acy, and shortly afterward he emigrated to Louvain. The 
rest of Stapleton’s life was centered in the university life 
of the Catholic Netherlands, first as a student at Louvain, 
then as a professor at Douay (1569-1590), and finally as 
Regius Professor of Sacred Scripture at Louvain (1590- 
1598). Only a brief attempt during middle life to accli- 
mate himself to the life of his good friends, the Jesuits, 
and to join their Society interrupted his habitual round of 
study, teaching and writing. He died at Louvain, October 
12, 1598, amid rumors that Clement VIII was about to give 
him a cardinal’s scarlet cap. 

Stapleton left behind him a literary testament approach- 
ing five million printed words in length, written both in 
splendid Elizabethan English and in late-Renaissance Latin. 
Though this work ranged from occasional lecture to vast 
and complex theological treatise, all of it was inspired by 
Stapleton’s self-imposed goal, to write only that which in 
some way would contribute either “to the illustration of the 
Catholic faith or to the refutation of the various impieties 
of contemporary heretics.” Three stages are discernible 
in Stapleton’s literary career. During the years he spent 
at Louvain immediately after his exile he produced three 
translations from Latin into English, lengthy appendices to 
two of these, and two other independent controversial 
works, also in English, He wrote exclusively in Latin, 
however, during the Douay period, and the great works on 
the Church and on Justification, as well as the famous bi- 
ography of Thomas More, were prepared for a more or 
less scholarly and international audience, The same spirit 
and method animated the works of his last years at Lou- 
vain, during which he devoted most of his attention to a 
minute (and hostile) examination of the scriptural com- 
mentaries of John Calvin. 

From these works can be pieced together a criticism 
of second generation Protestantism by a leading intellec- 


tual of the other side, Stapleton believed that the Refor- 


mation hinged upon two doctrinal issues, the denial, first, 
of the traditional view of man’s nature and his relationship 


to God, and the consequent necessity to establish an au- 
thoritative principle which could rival the old Church and 
thus assure the survival of the innovators and their ideas, 


The movement, he asserted, was a “transformatio,” not a 
“reformatio”; it was a doctrinal revolution. The disrup- 


tion of political and religious unity on the continent of Eu- 


rope, from the Calvinist-inspired riots in Antwerp to the 
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internecine controversies among the various Protestant 
bodies, could be explained, said Stapleton, only in its doc- 
trinal context. He reached the same conclusion about the 
Elizabethan Acts of Supremacy and Uniformity: the for- 
mer, with its odious and fraudulent Oath, existed only for 
the sake of the latter and existed only because a persua- 
sive but tiny minority of “renegade friars” wished to graft 
upon English religious life heresies they had learned 
abroad. The doctrinal principles, therefore, those matters 
indeed which had occupied the attention of Luther and Cal- 
vin, deserved, in Stapleton’s opinion, the most painstaking 
and scientific consideration, 

Taken up as he was with this doctrinal view, Stapleton 
tended to ignore the roles played in the Reformation drama 
by economics and politics, just as he brushed aside as ir- 
relevant the whole sordid question of ecclesiastical abuses. 
He belonged to an era far more interested than any since 
in questions of religious dogma and to that generation of 
Counter-Reformation Catholics who were sanguine enough 
to believe, as Stapleton expressed it in 1578, that “once 
certain principles have been explained in an orderly and 
accurate fashion, an end finally to the controversy can be 
hoped for.” Microfilm $3.60; Xerox $12.20, 278 pages. 
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This dissertation is concerned with theories of how to 
restrict government to its legitimate functions and the 
proper manner of their exercise which were expressed in 
New York Province, 1750-1769, During these years the 
New York City press featured many serial columns and 
letters devoted to four controversies which produced sig- 
nificant expressions of such theories, It aiso printed many 
relevant news items, the text of legislative and other im- 
portant resolutions, and advertisements of dealers of books 
in political theory. Every important expression of politi- 
cal thought in the colony found its way into the gazettes, 
which therefore present the contemporary course of argu- 
mentation and flow of events. 

Adherents of the Church of England attempted, 1'750- 
1756, to organize a religiously controlled, established col- 
lege in New York Province. King’s College was founded in 
1755 on land granted by Trinity Church, and under Anglican 
control, but the attempt to make it an establishment of 
government was defeated. 

The period 1755-1768 included two controversies re- 
garding the judiciary and judicial processes that weretypi- 
cal of the usual contest between the Royal Governor and 
the Assembly. The first was whether judges should be ap- 
pointed for good behavior or at the King’s pleasure, The 
second was whether there was the right to appeal from the 
factual determination and award of a jury except on writ of 
legal error, The New Yorkers lost some of their attempt 





to limit control by the home government when the Board of 
Trade declared that any Assembly bill to make judicial ap-" 
pointments effective during good behavior would be disal- 
lowed, But the same board upheld jury determination of 
facts and awards, 

The Sugar Act of 1764 and the Stamp Act of 1765 evoked 
the colonial argument of No Taxation without Representa- 
tion, As host to the Stamp Act Congress, New York was the 
focal point of the controversy for some time, As British 
military headquarters for the continent, New York was the 
center of opposition to the various Mutiny or Quartering 
Acts and their requisitioning features, As an important 
seaport, sparked by her merchants and Sons of Liberty, 
New York was a leader of the Non-Importation movement 
that helped bring about repeal of the Townshend tax meas- 
ures, Strong expressions of theoretical justification were 
used to support their actions, violent and otherwise. 

The bishop controversy, 1767-1769, was another tri- 
umph for the Dissenters, They successfully opposed the 
founding in North America of an Anglican episcopate which 
they stated would lead to the introduction of ecclesiastical 
courts, tithes, test acts, and religious preferment: all de- 
signed to subvert the colonists to greater control by the 
home government, 

Leading New York spokesmen for principles of limited 
government, 1750-1769, were William Livingston, John 
Morin Scott, and William Smith, Jr., all graduates of Yale 
College, Presbyterians, and lawyers. The most important 
of their political ideas came especially from English tra- 
ditions, the Bible, John Locke, and the intellectual climate 
of the Age of Reason, 

A few of the theories of limited government expressed 
during these controversies included: inalienable Natural 
Rights, Natural Law, the Law of God, the Rule of Law, No 
Taxation without Representation, Division of Powers in 
Government, Judicial Review, Separation of Church and 
State, Freedom of Conscience, Freedom of Speech and 
Press, the importance of Education, the Vigilance of the 
citizenry, the Right of Petition, and the ultimate Right of 
Revolution, Microfilm $4.40; Xerox $14.80. 342 pages. 
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Perhaps no other fighting unit in American military 
history, and certainly none in the Civil War, enjoys so high 
and long-standing a reputation as the Stonewall Brigade. 
Writers of the past century likened it to Caesar’s Tenth 
Legion, Charlemagne’s Paladins and Napoleon’s Old Guard, 
Douglas Freeman called it the “Southern Cromwell’s 
Model Brigade.” Others referred to its members simply 
asthe “Men of Manassas,” for it was at this major opening 
engagement of the Civil War that the First Brigade re- 
ceived the most famous nickname in the Confederate 
armies, After the death of its first commander, T. J. 
Jackson, and because of its consistent valor on many fields, 
it was officially designated as the Stonewall Brigade--the 
only unit of its kind ever to be so honored by the Southern 
government, 
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The Brigade ultimately consisted of five infantry regi- 
ments and an attached battery of artillery. It was com- 
posed mainly of men from the fourteen counties that com- 
prise and adjoin the Valley of Virginia, When officially 
organized, the unit numbered 2,600 men, In the course of 
the war it probably received a like number of replacements 
to replenish its battle-depleted ranks, Yet at Appomattox 
only 210 men answered the final roll-call, One regiment 
(33rd Virginia), a unit normally containing five hundred 
men, numbered exactly eighteen, The officers of the Bri- 
gade faredno better, Of the seven commanders subsequent 
to Jackson, none escaped wounds or death long enough to 
win further promotion, By the spring of 1865, there was 
not an officer in any of the regiments above the rank of 
captain, 

Serving first under Jackson and then under Robert E. 
Lee, the Stonewall Brigade participated in thirty-nine 
skirmishes and battles. At the engagements of First and 
Second Manassas, Winchester, Stephenson’s Depot, Gaine’s 
Mill, Chancellorsville and Mine Run, it played a decisive 
role in achieving Confederate victory. Around the now- 
famous railroad cut at the battle of Second Manassas, and 
after their ammunition had been exhausted, the men of the 
Brigade maintained their position against an assaulting 
Federal corps by throwing rocks and fighting barehanded, 
The speed and endurance that it displayed on marches, 
particularly during Jackson’s Valley Campaign, earned the 
Brigade the title of “foot cavalry.” Several sources also 
attribute the origin of the *Rebel yell” to these Valley reg- 
iments, who almost invariably announced their entry into 
battle with this cry. 

From letters, diaries and other manuscripts uncovered 
in the various depositories of Virginia, North Carolina and 
Washington, a rather intimate picture of the Brigade was 
pieced together, Many printed sources, particularly offi- 
cial reports and reminiscences by the members them- 
selves, helped to establish the fact that this unit, while ex- 
ceptional in battle, was not unusual in composition, It had 
such rowdy elements asthe totally Irish * Emerald Guards;” 
at the same time, it possessed such elite companies asthe 
“Liberty Hall Volunteers,” composed almost entirely of 
students from Washington College. If the Stonewall Bri- 
gade possessed any extraordinary traits, they were a 
fierce pride and an almost unbounded self-confidence in 
what it could achieve in battle and on the march, It is lit- 
tle wonder that at Appomattox, when the end came, the 
proud remnants of this illustrious brigade were placed in 
the van as the Army of Northern Virginia marched ontothe 
field to lay down its arms and furl its flags, 

Microfilm $4.65; Xerox $15.60. 364 pages, 


JOHN W. FORNEY— 
STORMY PETREL OF AMERICAN JOURNALISM. 


(L. C. Card No. Mic 59-6557) 


James Thompson Sheep, Ph.D. 
University of Pittsburgh, 1959 


A petrel is described as one of numerous sea birds 
which appear to walk on water, The word is believed to 
have stemmed from the name Peter, the impulsive one of 
Christ’s disciples who attempted to walk on the sea as did 








Christ (Matthew XIV:29). The expression stormy petrel 
is a fitting one to apply in describing the career of the vig- 
orous and impulsive John W. Forney, American journalist 
of the Civil War period, 

Forney was a native of Lancaster, Pennsylvania, and 
in his youth served as an apprentice in the establishment 
of the Lancaster Journal, Later he became identified with 
the Lancaster Intelligencer and united it with the Journal, 
In addition to journalism, he manifested a keen interest in 
political affairs and endorsed the principles of the Demo- 
cratic party. Following the election of 1844, President 
James K, Polk appointed him deputy surveyor of the port 
of Philadelphia. The training he had received in connec- 
tion with the Lancaster papers prepared him to become 
editor of the Pennsylvanian, the foremost Democratic 
paper of Pennsylvania, In 1851 Forney was elected Clerk 
of the House of Representatives, a position he held three 
times, While in Washington, he became editorial writer 
for the Washington Daily Union, the accepted organ of the 
national Democratic party. 

At the time of the election of 1856, Forney zealously 
worked for the election of James Buchanan, His efforts 
contributed to Buchanan’s success, but he failed to gain a 
reward commensurate to 20 years of loyalty to Buchanan, 
He returned to Philadelphia and established the Press in 
1857, This paper supported Buchanan until the President 
changed his policy concerning the struggle in Kansas, 

Forney supported Stephen A, Douglas in the contest of 
1860, but he deserted the Democratic ranks to subscribe 
to the Republican cause with Abraham Lincoln’s victory, 
Lincoln aided Forney in becoming Secretary of the Senate 
in 1861, a position he held until 1868, The Washington Sun- 
day Chronicle was established by Forney in 1861. This 
paper became an immediate success and was later printed 
as the Washington Daily Chronicle, the administration or- 
gan which exerted a considerable influence for the Union. 
Forney frequently contributed to the columns of both his 
Washington and Philadelphia papers, A popular column in 
the Press was written by “Occasional,” The identity of 
this writer was not revealed; however, the style of writing 
was strongly suggestive of Forney’s vigor. 

Following the Civil War, Forney relinquished his Wash- 
ington papers and devoted his journalistic pursuit to the 
Press until 1877. During these years he travelled exten- 
sively in Europe, a part of the time in the interest of the 
Centennial Exposition of 1876, In 1878 he established a 
weekly journal entitled Progress. This was meant to be a 
literary type journal, but Forney’s concern for political 
affairs resulted in the journal acquiring a political flavor, 

After the failure of Ulysses Grant to win the nomina- 
tion to the Presidency for a third term in 1880, Forney re- 
turned to the Democratic party and endorsed Winfield S, 
Hancock, a politically inexperienced Civil War hero, This 
was the last occasion in which he bolted from one party to 
join the opposition. 

In addition to his editorial comment, John W, Forney 
was.a prolific letter writer. Although little correspond- 
ence from his contemporaries was available, Forney’s 
letters in the Manuscript divisions of the Historical So- 
ciety of Pennsylvania and the Library of Congress revealed 
a journalist and political figure of prominence, It is the 
purpose of this dissertation to describe Forney’s career 
with an emphasis upon his relations with James Buchanan 
and Abraham Lincoln, 
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GUSTAV STRESEMANN AS ORGANIZER 
OF GERMAN BUSINESS INTERESTS, 1901-1914. 


(L. C. Card No. Mic 60-53) 
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“Every single group organizes, and every single one 
approaches the state for aid.” This was Gustav Strese- 
mann’s characterization of the Wilhelmine era. Himself 
one of the most successful organizers of business inter- 
ests, he early recognized that the center of political grav- 
ity in pre-1914 Germany lay not in the party but in the 
special interest group. 

In 1901 Stresemann (1878-1929) was employed as as- 
sistant manager of the German Chocolate Manufacturers 
Association. A year later he became manager of the 
Dresden office of the unimportant Industrial League. He 
rapidly expanded it into the most important pressure group 
in the “Red Kingdom” of Saxony; it was called the Associ- 
ation of Saxon Industrialists. From this base he struck 
deep into politics, lobbying against anti- business tax leg- 
islation and for liberal reform of the Saxon Landtag, He 
aroused popular support for the Association’s anti-Agrar- 
ian League program, and gained control over the National 
Liberal deputies in the lower house, Under his manage- 
ment the Association became virtually a political party. 
Instrumental in attaining electoral reform in 1909, it as- 
sumed the presidency of the lower house and with it the 
preponderating voice inthe legislative direction of the gov- 
ernment’s fiscal policies, Its members dealt directly with 
government officials in the formulation of pending legisla- 
tion as well as the administration of enacted legislation. 
In 1910 Stresemann moved to Berlin, satisfied that his 
business lobby exerted its “rightful” influence in Saxony. 

The strength of his regionalinterest group brought him 
political returns. He won a seat in the Reichstag and on 
the executive committee of the National Liberal party. 
Throughout the Reich he dramatized the issues -- a lower 
tariff schedule, pensions for salaried workers, acceptance 
of collective bargaining -- which divided small industrial- 
ists whom he represented from big industrialists whose 
views generally prevailed in Wilhelmine Germany. He de- 
nounced the arrogance of the barons of factory and field, 
His forcefulness eventually caused the big industrialists to 
dismiss him from the party’s leadership after he lost his 
Reichstag seat in 1912, Thus his attempt to use his Saxon 
organization as the foundation for building a really national 
lobby of small industry was a failure; yet as the manager 
of the Saxon business lobby he postponed until 1919 the ab- 
sorption of the Industrial League into the powerful Central 
Association of German Industrialists. By 1914 he extended 
his lobbying to the point where he was organizing national 
business interests to promote German world trade. 

The purpose of this dissertation is to narrate the pre- 
war work of Gustav Stresemann and through it explore 
certain aspects of the little-studied politics among busi- 
ness interests in the Wilhelmine era, The avowed aim of 
the several economic associations Stresemann managed 
was political influence, yet he had to devote most of his 
astonishing energy to influencing other economic interest 
groups rather than political parties, His extensive corre- 
spondence, now available, helps to document the intense 
competition for members among business lobbies, the ne- 
gotiations conducted and the pacts concluded among them. 





It dwells particularly on Stresemann’s rivalry with the 
dean of Wilhelmine lobbyists, Axel Bueck, Stresemann’s 
correspondence with Ernst Bassermann, National Liberai 
party leader, details the factional quarrels within the party 
and indicates the manner and extent organized business in- 
terests influenced its policy from 1909 to 1914, 
Biographers have generally portrayed the young 
Stresemann as an idealistic patriot of Liberal persuasion, 
and suggested that his prewar work in business politics 
was a means to an end, a career in conventional party poli- 
tics, In fact, the opposite was the case, The main outlines 
of his Wilhelmine years, however, remain unaltered, Study 
of his papers add enough detail to warrant this dissertation 
about an outstanding organizer of business interests who 
later became Chancellor of the Weimar Republic, 
Microfilm $3.70; Xerox $12.85. 285 pages. 
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At the beginning of the eighteenth century, the admin- 
istration of justice in Prussia was in a sorry state indeed, 
Long and loud were the innumerable complaints about the 
injustices and suppressions practiced by the courts, the 
corruption and ignorance of the judges, and the intermina- 
ble length of the trials. To seek one’s right had become 
such a hazardous and expensive process that it frequently 
entailed the litigants’ financial ruin, No one could really 
be sure what the law was, for judgments were never final, 
judges could be bribed to change their minds, or one could 
shop around among the courts and the university law fac- 
ulties until one found someone willing to change the ver- 
dict. Owing to a vicious fee system, in which court costs 
were paid directly to judges and lawyers, justice was, in 
effect, sold to the highest bidder. 

The man who eliminated most of these judicial abuses 
and rehabilitated the Prussian judicial administration was 
Samuel von Cocceji. A full professor of law when he was 
only twenty-three years old, he entered the Prussian ju- 
dicial service in 1704 and rapidly rose to the top of the ju- 
dicial hierarchy, In 1738, he became the first Prussian 
Chief Minister of Justice, and nine years later the first 
Prussian Grand Chancellor, It was Cocceji’s misfortune, 
however, to have spent the greater part of his career under 
the irascible Frederick William I, That monarch was 
goaded into angry outbursts and peremptory demands for 
action by the flood of petitions and complaints about the 
judicial abuses, but he refused to furnish Cocceji with the 
means of abolishing them, As a result of his financial 
mania, his contempt for jurists, and his unwillingness, if 
not his inability, to understand the complexities of judicial 
reform, the state of justice was actually worse at the end 
of his reign than it had been at its beginning. 

When Frederick the Great ascended the Prussian 
throne in 1740, Cocceji, now sixty-one years old and in 
precarious health, obtained the wholehearted and essential 
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royal support which had hitherto been lacking, In the ten 
years before his death in 1755, he put into effect the judi- 
cial reforms he had been advocating for over thirty years, 
If his efforts are analyzed, they can be assembled under 
the following four groups of reform measures; first, he 
established the external independence of the Prussian 
courts by severing all connections with the courts of the 
Empire and the law faculties; within Prussia, he attempted 
to make the courts independent of the arbitrary interfer- 
ence by the ruler and to return to them the jurisdiction 
usurped by the provincial Kammern, Secondly, he tried to 
form a definite chain of command both within the Ministry 
of Justice and from the Ministry to the monarch; and he 
organized the courts into a logically ascending, coherent 
system of appeals from the lower courts through the pro- 
vincial courts of appeals and culminating in a new Supreme 





Court, which he founded, Thirdly, he wrote and promul- 
gated a new code of trial procedure, which shortened the 
time of a trial, including all appeals, to one year. Fourthly, 
and perhaps most importantly, by completely revamping 
the judicial personnel, its qualifications, methods of ap- 
pointment, and salaries, he restored the public’s confi- 
dence in the integrity of the judiciary. 

Cocceji’s efforts were not uniformly successful, His 
unified Prussian law code, to which he devoted several 
years of hard work, was never completed. But his reform 
of the Prussian judicial administration, achieved with in- 
credible persistence and determination against seemingly 
insurmountable obstacles, has earned him the title of 
“father of the modern German judiciary.” 
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The lack of empirical evidence concerning adolescents’ 
marriage role interpretations, and an awareness of theim- 
portance of role expectations in family interaction have 
prompted this research concerning husband and wife roles 
as anticipated by adolescents in terms of their own future 
marriages, The major objectives were: (a) to develop an 
instrument which could yield data concerning the nature of 
marriage role expectations of adolescents; (b) to determine 
the extent to which expectations reflect companionship- 
equalitarian or traditional conceptions of marriage roles; 
and (c) to determine whether significant relationships ex- 
ist between role expectations and socio-economic status, 
place of residence, marital status, and sex of the respond- 
ents. 

Subjects for the study were 436 white, high school sen- 
iors of North Louisiana, The majority of the 238 girls and 
198 boys were Protestant, unmarried, and 17 or 18 years 
of age. Five social classes were represented, as well as 
urban, rural, and rural-non-farm residents, 

The Marriage Role Expectation Inventory used to col- 
lect data for the study was developed within the framework 
of conceptual definitions of “traditional” and “equalitarian” 
family types. The role areas included in the inventory 
were determined from original statements of 232 adoles- 
cents responding to the request “Name five things a good 
husband (good wife) does.” The responses involved seven 
areas: authority, homemaking, child care, personal char- 
acteristics, social participation, education, and financial 
support and employment, Items for the preliminary form 
of the instrument were selected through consensus of ap- 
praisal by 13 judges. Using a t-test to determine the dis- 
criminating power of an item, item analysis served as a 
means of selecting the 71 statements retained for the final 





scale, As a measure of reliability a split-half correlation 
coefficient of .953, corrected to .975, was obtained, 

Data were analyzed by means of an item count of agree- 
ments to inventory items to determine the nature of role 
expectations, Chi-square analysis served to examine the 
variability of response by social class, place of residence, 
sex, and marital status, 

Findings reflected a definite, but somewhat uneven, 
trend toward equalitarian role expectations, Equalitarian 
views were expressed most often with regard to care of 
children, personal characteristics, and social participa- 
tion; least often concerning homemaking, and financial sup- 
port and employment, The majority of girls believed that 
in their marriages homemaking would be their responsi- 
bility, while boys expected to assume responsibility for 
earning the living. Although few of either sex expected the 
wife to work outside the home, they agreed that if she 
should, homemaking responsibilities would be shared, 

Education was considered important for both husband 
and wife; and ‘getting married,” as no deterrent to going 
to college, Personality and social skills were considered 
as important as skills of homemaking and earning a living. 

Variability of response by sex was noted in more role 
areas than that by other variables, More girls than boys 
expressed equalitarian expectations in the areas of author- 
ity, child care, personal characteristics, and employment, 
In a single area, homemaking, this pattern reversed itself. 
Responses concerning social participation and education 
were independent of sex, 

More urban than rural residents were classified as 
equalitarian in their expectations concerning child care, 
personal characteristics, and education, Responses con- 
cerning other areas were independent of place of residence. 

More lower class than upper or middle class respond- 
ents agreed with traditional conceptions inthe areas of child 
care, education, and employment. Expectations related to 
other areas were independent of socio-economic class, 

Marital status was significantly associated only with 
responses regarding education, 
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The findings emphasize the importance of functional 
family life education, particularly on the high school level. 
Microfilm $2,50; Xerox $7.60. 164 pages. 


A STUDY OF THE RELATIONSHIPS BETWEEN 
CERTAIN ASPECTS OF CLOTHING AND THE ABILITY 
TO HANDLE SELECTED CLOTHING CONSTRUCTION 
TOOLS WITH THE DEVELOPMENTAL LEVELS 
OF EARLY ADOLESCENT GIRLS 


Fern May Horn, Ed.D. 
Michigan State University, 1959 


Major Professor: Mary Lee Hurt 


The purpose of this investigation was to study the rela- 
tionships between certain aspects of clothing and the abil- 
ity to handle selected clothing construction tools with the 
developmental levels of early adolescent girls, The prin- 
cipal method of analysis was to treat the developmental 
levels of early adolescent girls and the occupational group- 
ings of their fathers as independent variables; interests in 
certain aspects of clothing and the ability to handle se- 
lected clothing construction tools were treated as depend- 
ent variables, 

The analysis was guided by the hypotheses that: 

(1) there are significant differences in the interests of 
early adolescent girls at different developmental levels in 
the area of clothing; (2) there is a positive correlation be- 
tween spatial perception of early adolescent girls at differ- 
ent developmental levels and their ability to handle selected 
clothing construction tools; and (3) there are differences 
between early adolescent girls, whose fathers are in differ- 
ent occupational groupings, in relation to their interests in 
clothing and their ability to handle selected clothing con- 
struction tools, 

To discover whether or not there were such differ- 
ences, first, an interest inventory was developed which di- 
vided the clothing area of the homemaking education cur- 
riculum into six categories: (1) selection, (2) grooming, 
(3) sociological aspects, (4) care, (5) construction, and 
(6) management. Then, in order to ascertain any differ- 
ences in ability to handle clothing construction tools, four 
most commonly used tools were selected: (1) tracing 
wheel, (2) sewing machine, (3) shears, and (4) needle, Di- 
rections for the use of these tools and a rating scale for 
evaluating the resulting products were developed, Finally, 
the Differential Aptitude Test for Space Relations was se- 
lected to determine if there were a correlation between 
spatial perception and the ability to handle the selected 
clothing construction tools, 

Results from the administration of these instruments 
were obtained from three hundred early adolescent girls 
from four occupational groupings: (1) professional, 

(2) skilled, (3) semi-unskilled, and (4) farmer, The data 
obtained were compiled, tabulated, analyzed, and reported 
in the study. All findings were subjected either to the chi- 
square test, the product moment method of correlation, or 
the test for the analysis of variance, ; 

Within the limitations of the sample used the findings 
of this research study indicated that: (1) there were sta- 





tistically significant differences between the developmental 
levels and occupational groupings of early adolescent girls 
in their interests in certain aspects of clothing; (2) there 
were significant differences between the developmental 
levels and their ability to handle selected clothing con- 
struction tools; and (3) there was a positive correlation be- 
tween spatial perception of these early adolescent girls 
and their ability to handle the selected clothing construc- 
tion tools, These findings would seem to imply that pro- 
visions should be made in the junior high homemaking ed- 
ucation curriculum for individual differences in interests 
in the area of clothing and abilities to handle clothing con- 
struction tools, 

Microfilm $3.45; Xerox $11.80, 266 pages. 


RELATIONSHIP BETWEEN MATERNAL BEHAVIOR 
AND ATTITUDES TOWARD FAMILY LIFE 


(L. C. Card No, Mic 59-6928) 


Michael Zunich, Ph.D. 
Florida State University, 1959 


This investigation sought to test the hypotheses that 
(a) maternal attitudes toward family life are significantly 
related to selected behaviors of mothers, observed in in- 
teraction with their children; (b) maternal behavior is in- 
dependent of the sex of the child with whom the mother in- 
teracts, 

The study was designed to determine whether signifi- 
cant relationships exist between maternal attitudes as 
measured by the Parent Attitude Research Instrument and 
their observed interaction with their children in an un- 
structured laboratory setting. 

Of the 40 mothers who served as adult subjects of the 
investigation, 34 were classified as upper-lower and 6 as 
lower-lower class using the McGuire-White (1955) Index of 
Social Status (Short Form), All were full-time home- 
makers from intact families living in Tallahassee, Florida. 
Their ages ranged from 25 - 40 years, Sixteen of the sub- 
jects had two children and the remaining 24 had 3 - 5 chil- 
dren each, Approximately half of the children with whom 
the mothers interacted were male and half were female; 
they ranged in age from 3.5 - 5.0 years. 

Laboratory observations of mother-child interaction 
were conducted in the Child Study Laboratory in the School 
of Home Economics at the Florida State University where 
there were facilities for observing the mother together with 
her child through a one-way vision mirror, The laboratory 
contains toys of various types, blocks, books, small tables 
with chairs, easel with paint, and a small kitchen unit con- 
sisting of sink, cupboard, and stove, 

Each mother-child pair came to the laboratory for a 
30-minute period for the child to play while his mother 
stayed in the room with him, The mother’s interaction 
with her child was observed and recorded under categories 
similar to those developed by Merrill (1946), Bishop(1951), 
and Schalock (1956); these were: Being Un-cooperative, 
Contacting, Criticizing, Directing, Giving Permission, Giv- 
ing Praise or Affection, Helping, Interfering, Interfering 
by Structurizing, Lending Cooperation, Observing Atten- 
tively, Playing Interactively, Reassuring, Remaining Out of 
Contact, Structurizing, and Teaching. 
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Reliability of recording was measured, prior to the ob- 
servation session, by calculating percentages of agree- 
ment between two observers recording behavior of lower- 
class mothers simultaneously during thirty-minute periods, 
Percentages of agreement ranged from .83 to 1.00. 

Contacting, Directing, Observing Attentively, Remain- 
ing Out of Contact, Structurizing, and Teaching constituted 
the major types of the mothers’ behavior toward their 
children, Behavior categorized as Being Un-cooperative, 
Criticizing, Giving Permission, Interfering, Interfering by 
Structurizing, and Playing Interactively seldom appeared, 
Giving Praise or Affection and Reassuring were lacking in 
the observed behavior of these mothers, 

Of 374 comparisons made by means of Spearman rank 
correlation coefficients computed between frequencies in 
the seventeen maternal behavior categories and the twenty- 
two attitude scales, eight evidenced significant relation- 
ships at the .05 level or beyond, 
































Of the seventeen behavior categories only three showed 
a significant relationship with the sex of the child at the 
.05 level when the median test was applied between fre- 
quencies of maternal contacts with sons and with daugh- 
ters. Mothers of daughters evidenced more Contacting 
and Structurizing interactions than mothers of sons; 
mothers of sons showed more Restricting behavior. 

Of all comparisons made between combined maternal 
behaviors and maternal attitudes, three were significant at 
the .05 level, However, the significant relationship found 
between responses on the Approval of Activity subscale 
and the Directing and Restricting responses on the mother 
is illogical, 

The great majority of the subjects were in agreement 
with the subscales, Comradeship and Sharing, Encouraging 
Verbalization, Equalitarianism, Irritability, Marital Con- 
flict, and Strictness, 
al Microfilm $2.50; Xerox $4.00. 73 pages. 
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COMMUNICATIONS CONTENT: 
ANALYSIS OF THE RESEARCH, 1900-1958 
(A CONTENT ANALYSIS OF CONTENT ANALYSIS). 


(L. C. Card No. Mic 60-143) 


Francis Earle Barcus, Ph.D. 
University of Illinois, 1959 


This investigation surveys and analyzes more than 
1700 studies of the mass media and other means of com- 
munication, Part One is devoted to Theory and Methodology 
in Content Analysis, Chapter I is devoted to the theory of 
content and its relationto communications theory. A new 
approach to content analysis is given, and a set of criteria 
for content studies is outlined. Chapter II systematically 
considers problems of methodology--sampling, units of 
analysis, classification systems, and coder reliability, In 
Chapter III, the methodology of the dissertation is explained, 

Part Two is devoted to an analysis of the major stud- 
ies of media content, with chapters given to studies of 
books, newspapers, magazines, radio, television, and mo- 
tion pictures. Comparative or “cross-media” studies are 
also analyzed, Additional chapters are devoted to the con- 
tent of other means of communication and to studies of the 
form, style, and structure of communications. One chapter 
is devoted to a statistical analysis of the “universe” of con- 
tent analysis research, treating the many studies accord- 
ing to type, media, and disciplinary approaches to the study 
of content. Trends in the research from 1900through 1958 
are given according to these variables, 

In Part Three (Chapters XIV and XV), a special area 





of content analysis research is considered--the study of 
“life-representations” or, in other words, the representa- 
tions of social values revealed through an examination of 
the demographic and other traits and interrelationships of 
the characters in drama and fiction. Studies which have 
dealt with such variables as age, sex, occupational and 
ethnic variables are analyzed for the manner in which they 
reveal current social values, attitudes, and practices, 

Part Four (Chapter XVI) is devoted to summary and 
conclusions, It contains a list of generalizations and hy- 
potheses derived from the investigation. Especially noted 
is the emphasis of the research on the printed media and 
the relatively decreasing attention given to radio and mo- 
tion picture research. All the mass media reveal consist- 
ent patterns with respect to the values of the characters 
and their basic goals as brought out in the analysis of fic- 
tional and dramatic materials, 

Part V contains athree-section bibliography. Section A, 
“Index to the Bibliography” consists of a twelve-page clas- 
sification of more than 100 articles, books, pamphlets, and 
theses according to their theoretical approach, methodol- 
ogy, media or media aspect studied (e.g., newspaper edi- 
torials, letters-to-the-editor, comics, etc.; television 
drama, news, public service programs, etc.), and subject- 
matter (e.g., race, religion, crime, violence, etc.). Sec- 
tion B consists of a bibliography, listed alphabetically by 
author, of the content analysis research analyzed in the 
thesis, as well as additional titles which could not be men- 
tioned in detail in the study. Section C contains a classi- 
fied bibliography of nearly 500 masters’ theses in content 
analysis, Microfilm $5.40; Xerox $19.00, 422 pages, 
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COMMUNICATION, POLITICAL ORGANIZATION, 
PRODUCTIVITY, AND MORALE 
IN SMALL TASK-GROUPS. 


(L. C. Card No. Mic 59-6897) 


Jack Lyle, Ph.D. 
Stanford University, 1959 


This thesis studied the influence of group communica- 
tive structure and political organization upon amount and 
type of group verbal communication, group morale, quan- 
tity and quality of group productivity. 


Hypotheses were: 

1. Democratic groups will generate both more task- 
relevant and task-irrelevant communication than authori- 
tarian groups. 

2. Restricted communicative structure will increase 
production quantity, decrease production quality. 

3. Authoritarian groups will generate more feedback 
to leader; removing feedback to leader will be more detri- 
mental to morale in democratic groups. 

4, Task-relevant communication is curvilinearly re- 
lated to production quantity and quality; linearly and posi- 
tively related to morale, Task-irrelevant communication 
is linearly and negatively related to morale, 

Groups of four journalism students were used in a task 
situation simulating the newspaper city-room, The com- 
munication structures used under authoritarian and demo- 
cratic political organization were: unrestricted, only inter- 
member communication, no feedback; feedback only; only 
editor allowed to speak, Twenty-four groups were used, 
three each in eight conditions. 





Results were: 

1, Democratic groups tended to generate more task- 
relevant communication (.07 level), did generate more 
task-irrelevant communication (.025). 

2, Authoritarian groups tended to produce greater 
production quantity with free communicative structure, 
democratic groups with restricted structure, both results 
greater than the .05 level, No relation between quality of 
production and communication structure emerged, 

3. Democratic and authoritarian groups did not differ 
in amount of feedback generated. Removing feedback did 
significantly lower morale in democratic groups (.02. 
level), did not in authoritarian groups. 

4, There was some indication for the curvilinear rela- 
tion between task-relevant communication and productiv- 
ity, but variances were very large. Authoritarian groups 
tended to produce more with less communication, demo- 
cratic groups tended to produce more with more commu- 
nication (greater than .05 level), Authoritarian group edi- 
tor-originated task-relevant communication was negatively 
related to production quantity (.013 level), Editor-origi- 
nated task-relevant communication tended to have a posi- 
tive correlation with group morale generally (greater than 
-05 level), The only relationship for task-irrelevant com- 
munication was a negative one for such communication 
originated by editor in authoritarian groups to group satis- 
faction with group performance (.004 level). 

The present evidence suggests that democratically or- 
ganized task-groups operate most efficiently with free 
worker-to-leader communication, limited worker-to- 
worker communication, Authoritarian groups seem to 
operate most efficiently with free worker-to-worker com- 
munication and limited worker-to-leader communication. 

Microfilm $2.50; Xerox $4.00. 72 pages. 
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DRYDEN’S RHYMED HEROIC TRAGEDIES: 
A CRITICAL STUDY OF THE PLAYS AND OF 
THEIR PLACE IN DRYDEN’S POETRY. 


(L. C. Card No. Mic 59-6293) 


Michael William Alssid, Ph.D. 
Syracuse University, 1959 


Supervisor: Arthur W. Hoffman 


Dryden’s rhymed heroic tragedies--The Indian Em- 
peror (1667), Tyrannic Love (1670), The Conquest of — 
Granada (1672) and Aureng-Zebe (1676)--are the subject 
of this dissertation. Most critics have attacked these 
plays as “potboilers” composed chiefly to flatter the pre- 
ciosite of an aristocratic audience. Some critics have 
praised them faintly, impressionistically, as glorious ex- 
travaganzas. Others, recognizing some merit in these 
works, have described them as a kind of “workshop” in 
which Dryden gained an opportunity of increasing the quan- 
tity and polishing the quality of his couplets until they be- 
came the perfected instruments of his later triumphs in 
his non-dramatic poetry. As a whole, this body of criti- 
cism seems “barren” and unhelpful. Its major weakness 
lies in its failure to recognize and to explain the kind of 
complex poetic and dramatic activity which informs these 
dramatic poems. 

This study constitutes an attempt to reevaluate these 
works. Its aims are threefold: first, to consider carefully 
Dryden’s effort to create a “new” genre by fusing certain 
dominant characteristics of epic and tragedy, the two most 
celebrated Augustan literary genres; second, to examine 
in some detail structural and thematic features of the plays 
and rhetorical and metrical features of the verse; third, 
to suggest ways of relating these works to Dryden’s non- 
dramatic poems. 

Employing as a basis of discussion Dryden’s critical 
essays, I pursue the implications of his definition of an 
heroic drama as “an imitation, in little, of an heroic poem” 
in order to describe the idea of heroic tragedy. Attention 
is focused upon Dryden’s concepts of epic and tragedy as 
two distinct types and then upon the aesthetic and historical 
reasons for his experimental attempt to fuse these types. 
After describing some of the general problems attending 
such a fusion and some of Dryden’s solutions to these 
problems, I study each play individually. Scrutiny of vari- 
ous methods of characterization and structure discloses 
Dryden’s manner of utilizing dramatic materials in a way 
which recreated, in little, the moral, philosophical and 
political thought which the poet and his contemporaries 
associated with epic poems. Next, the plays are treated 
as an Heroic Group with stress on Dryden’s intricate 
manipulation of the donnees of dramatic representation-- 
of things seen (spectacle and action) and of things heard 
(the poetry). A study of the use of rhyme, the question of 
“artificiality,” the relation of the dramatic voices to the 
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voice of epic, and the development of certain recurrent 
patterns of imagery reveals, in different ways, the many 
levels of meaning expressed in these plays. 

The concluding chapter of this study describes two ways 
of establishing the place of heroic tragedy in Dryden’s 
poetry. The first way involves some observations on Dry- 
den’s versification, and the second a description of what 
may be called Dryden’s “world picture,” a picture drawn 
recurrently in his poetry of praise and in his satires, but 
developed most elaborately in the “fables” of heroic tragedy. 
Fundamentally, this picture expresses the persistent con- 
flict between characters who embody heroic virtue (the 
great personages of the plays and of the poems of praise) 
and characters who embody satanic vice (the villains of 
the plays and satires). Against “Hell’s Dire Agents,” the 
hero struggles and in his ultimate victory over demonic 
forces, this man, who is “more than man,” restores in 
himself and for his generation the permanent and universal 
symbols of a quasi-human, quasi-divine perfection. 

Microfilm $5.65; Xerox $19.80. 442 pages. 


A COMPARISON OF SOME MIDDLE ENGLISH 
ROMANCES WITH THE OLD FRENCH ANTECEDENTS 


(L. C. Card No. Mic 59-6884) 


James Hartman Blessing, Ph.D. 
Stanford University, 1959 


This study is an attempt to reach a precise, objectively 
substantiated understanding of the practices and purposes 
of the writers of typical fourteenth-century English metri- 
cal romances. These romances were nearly all transla- 
tions of French or Latin originals, but a native matrix of 
narrative habits and values tended to transform the alien 
work into a distinct, English species of romance. The 
several characteristics of this English species are distin- 
guished and illustrated in a methodical examination of the 
departures of eight representative English poems from 
their French antecedents, viz.: William of Palerne, Guy 
of Warwick, Floris and Blancheflour, Le Freine, and sub- 











stantial parts of Ywain and Gawain, Otuel, Libeaus Desconus, 
and Ipomadon. A separate chapter is devoted to each poem, 
and a concluding chapter attempts to delineate the pattern 
of transformation which characterizes the English work 
generally. 

The English work retains the generic qualities of me- 
dieval romance. Chivalry remains the center of thematic 
attention, even though French refinement and sublimation 
are lost and the treatment of courtly love becomes per- 
functory. The elements and structure of French plot are 
also retained. The fundamental difference between Eng- 
lish and French work lies, not in overail conception, but 
in the working attitude toward details; it is stylistic rather 
than substantial, so far as this distinction is possible. 
English style and characterization are found to have four 
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more or less basic traits. One of these (narrative mo- 
mentum) is universal, and the other three (dramatization 
and realism, concern for story-clarity, neglect of motiva- 
tion) are nearly so. These broad and often conflicting 
traits are combined in individual poems in varying aspects 
and proportions, causing an apparent diversity of English 
styles. But beneath the diversity, each poem may be seen 
to conform in its peculiar way to the basic native pattern. 

Narrative momentum, which causes more departures 
from the French than any other English trait, is gained 
primarily by omitting the rhetoric and expansiveness of 
French high style. In general, its effect is to put bare 
activity in the place of French pageantry and rumination. 
Dramatization and realism are a somewhat conflicting 
trait, one which seems to spring from a minstrel and 
popular background. English authors tend to bring their 
characters “on stage” through the substitution of direct 
for indirect discourse, and they are very fond of flyting 
and farce; they also often display an independent psycho- 
logical realism, or naturalism in gesture and action. 
Concern for story-clarity is the positive side of the in- 
terest in momentum. The English author takes pains to 
clarify the complications, predicaments, and contrivances 
of story, and although his grasp of character rarely goes 
deeper than the mechanical requirements of role, he em- 
phasizes the essential traits and interrelationships of the 
story. (French characters thus tend to undergo a double 
transformation: first they are shorn of their high-style 
accouterments and reduced to bare roles, and then these 
roles are molded to conform more precisely to the action 
and relationships which the story requires.) Neglect of 
explicit motivation is generally the weakest trait of the 
four. When it is thoroughgoing, it causes the omission of 
all attention to states of mind and the play of sentiment 
and results in a ballad-like objectivity of perspective. 
Such neglect is more often a by-product of narrative mo- 
mentum than an end in itself, and it is often overborne by 
the concern for clarity. 

With regard to the English romancers’ methods of 
composition, the hypothesis which seems to account best 
for the various relationships between the English works 
and their French originals is that the English authors 
made their renderings from notes, which varied widely 
in completeness. 

Microfilm $5.05; Xerox $16.80. 395 pages. 


WINTER STOP-OVER AND OTHER POEMS 
(L. C. Card No. Mic 59-5707) 


Peter Paul Everwine, Ph.D. 
State University of Iowa, 1959 





Chairman: Professor Paul Engle 


A dissertation consisting of thirty original poems, lyric 
in genre, generally traditional in form and metrics, and 
varied in theme. 

Microfilm $2.50; Xerox $3.00. 51 pages. 





A HISTORY OF THE DEVELOPMENT OF THE 
DUMB SHOW AS A DRAMATIC CONVENTION 


(L. C. Card No. Mic 59-5532) 


Lloyd Graham Gibbs, Ph.D. 
University of South Carolina, 1959 


Supervisor: Dr. Carol Jones Carlisle 


The dumb-show convention is primarily associated 
with early English drama; however, in order to show the 
continuity and full development of the dumb-show tradition 
from the earliest Tudor times to the closing of the English 
theatres in 1642, this study presents evidence and illustra- 
tions of actions without words forming a part of dramatic 
representations throughout the Renaissance period. Nu- 
merous individual dumb-show descriptions are examined 
to make clear the character of the convention, its develop- 
ment, its uses, and its major themes. 

Elements of the dumb show can be found in many native 
English presentations of a dramatic or semi-dramatic na- 
ture from the late Middle Ages to the Renaissance. In 
spite of the efforts of some scholars to emphasize foreign 
influence (particularly the Italian intermedii) upon the 
dumb show, the convention appears to have its origin in 
mute actions forming 2 part of English cycle and folk plays, 
or civic and court pageants. The tradition of dumb-show 
actions with dramatic entertainments was established 
before the period of regular drama began. 

The appearance of Gorboduc (1561-2), the first regular 
English tragedy, set a precedent for the use of allegorical 
dumb shows. In the period when courtly and academic 
drama prevailed (1560-1590), dumb shows were used 
chiefly with tragedies; there were usually five dumb shows 
with each play. One show preceded each act and allegori- 
cally foreshadowed its action. The courtly audiences for 
whom these plays were written and the learned amateur 
playwrights and devisers of dumb shows were prepared 
by training and experience to appreciate allegorical repre- 
sentations. Great skill and artistry were employed to 
relate dumb shows to the plays in which they appeared. 

To appeal to the general public and to suit the purposes 
of changing dramatic techniques, the dumb shows used by 
professional playwrights in the late Elizabethan and Ja- 
cobean period underwent some alteration. They were used 
less systematically, and they often combined allegorical 
and synoptic materials. Eventually synoptic dumb shows 
were used almost exclusively. 

Dumb shows presenting certain popular and recurring 
themes are found in plays written for the court as well as 
in those produced for the commercial theatre. Dreams in 
dumb show were useful in presenting the strange and won- 
derful, the representative and supernatural elements on 
the stage. Rituals associated with death were often given 
in dumb show; such shows, inherently dramatic, were 
frequently associated with tragedies and tragi- comedies. 
Dumb shows consisting of materials related to dreams 
and deaths were widely used throughout the Rennaissance 
period. 

Dumb shows were used primarily to add spectacle and 
action to long and tedious plays; at the same time they 
foreshadowed the actions which followed. In a later period, 
they were employed for exposition or a synopsis of action; 
this type of dumb show, skillfully manipulated, oftentimes 
needed only dialogue to become an integral plart of the 


play. 
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The chief value of the dumb shows was realized when 
the convention was used to make dramatic comparisons, 
to add an extra dimension to the play, to provide a bridge 
between the natural and the supernatural, to make the 
abstract concrete, and to provide models of visual images 
which could be converted into verbal images. 

The dumb-show convention served Renaissance play- 
wrights well, but the need for spectacle, supplementary 
actions, and synopsis became less as the structure of 
plays was improved. By 1642 the dumb show as a distinct 
dramatic convention disappeared. 

Microfilm $4.50; Xerox $15.20. 351 pages. 


NICE WORK IF (AND OTHER FICTION) 
(L. C. Card No. Mic 59-5712) 


George Morgan Gibson, Ph.D. 
State University of Iowa, 1959 





Chairman: Professor Paul Engle 


In NICE WORK IF, the title story in this collection, 
the attitude of a beginning hospital orderly changes from 
extreme empathy with a dying patient to emulation of the 
doctors’ and nurses’ dehumanized scientific technique. 
But later he permits the lover of an epileptic to stay with 
her in the Strong Room and recoils from a young nurse 
who callously sings “Nice Work If You Can Get It” while 
they prepare a corpse for the morgue. After an accident 
with the corpse in an elevator, he leaves the hospital 
forever. 

In LUNCHEON AT THE LIPTONS, Greg has stopped 
his music lessons in order to tinker with radios that pull 
in Axis broadcasts, but his mother makes him visit Paul 
Lipton (formerly Lipschitz), an unpopular musical prodigy 
who earnestly exhibits for him his talents and museum- 
like home. At luncheon Mrs. Lipton, explaining how to 
escape from war into music, tries to force Paul into a 
school recital and Greg into meeting his former music 
teacher. Paul breaks down while Greg hides in the base- 
ment, listening spellbound to the servants singing the 
blues. 

The third story is about a boy who overcomes an op- 
pressive Southern heritage. As Mr. Speck moves his 
family out of their Missouri home to “make a killing” in 
Chicago, David finds the family tree in an old Bible. His 
Southern Grandmother, who has written “RUIN” over the 
name of his Yankee father, hysterically laments that David 
is “THE LAST BRANCH RUINED.” During the drive to 
Chicago, after reminiscing about Lee, her dead grandson 
who would have “saved the South,” she runs away in an 
insane effort to find him, but is recaptured. The next 
morning, David leaves his Chicago home after a dream 
about his Grandmother’s death. Pete, a Negro boy whom 
he has accidentally injured, beats him up, but later be- 
comes his friend, and they explore the city together. In 
the evening they find David’s Grandmother, now lost in an 
alley trying to escape to the South. David is tempted to 
leave her there, but Pete persuades him to take her home 
to die. 

In THE SUBCOMMITTEE, Reverend Rose’s campaign 
for Massive Salvation causes his rise and fall. After read- 








ing an exposé of his “Theological Totalitarianism” by A. 
Garner, he plans aggressive defense with his staff: Miss 
Wragg, his meek secretary who infuriates him as the 
“Perfect Christian”; Mr. Patchy, his ineffectual assistant; 
an attractive young psychiatrist; and Mrs. Githens, the 
powerful Directrix of Religious Education and administra- 
tor of the Total Communion Center, a “million dollar play 
room.” Zygmunt Przybysz, lawyer for the church as well 
as for racketeers, reports that the membership campaign 
among the poor has failed. Watching the demolition of 
slums to make room for his Holy Housing Project and 
Sacred Shopping Center, Reverend Rose tries to interest 
Aaron, an evicted Negro minister, in heading a Colored 
Communion Center, but must run away from a threatening 
mob of children. A year later, on Christmas Eve, ina 
mysterious conference in the Unity Building (a skyscraper 
which he wants for his church), Aaron Garner invites him 
to join “the permanent Subcommittee of outcasts, riffraff, 
underdogs, flotsam, jetsam, and all the rest.” Reverend 
Rose escapes to his church, where he tries to narrate a 
Nativity scene in the Living Dioramas. But he soon leaves 
this parody for the city streets, where a nightmarish mob 
brings about his downfall. 

Microfilm $2.65; Xerox $9.20. 204 pages. 


A CRITICAL EXAMINATION OF THE CANON OF 
THE PROSE WRITINGS OF SAMUEL JOHNSON 


(L. C. Card No. Mic 59-6337) 


Edwin Moser, Ph.D. 
New York University, 1959 


Adviser: Edward L. McAdam, Jr. 


Although internal evidence is important for determining 
part of the canon of Samuel Johnson’s prose writings, there 
has been no agreement on objective criteria of internal 
evidence. The following criteria are suggested: 

1. Nervous and elegant tonality (a combination of 
the masculine and feminine, of the vigorous and direct and 
the graceful and smoothly flowing, and of elaborate syntax 
and polished conciseness of expression). 

2. Authority. 

3. Modest confidence. 

4. Uniform steadiness of phrasal rhythm (usually 
dimeter, but trimeter and double dimeter for generalizing 
passages or passages of authoritative effect; cadences 
within phrases are often répeated). 

5. Extra-phrasal cadence, particularly cursus, 

6. Syntactically intricate and tight sentences in 
the “pathetic” (orational) style. 

7. Contrast between long and short sentences, 
especially in the pathetic style. 

8. Parallelism. The “solemn” (plain) style has 
parallelism that is simple and not extended. The pathetic 
style has parallelism that is contrasting, implicit, exten- 
sive (contributing to greater sentence length), and con- 
tained within larger units of parallelism. 

9. Classical periodicity (in which there is harmony 
of the periods in regard to length and form, but stops and 
turns of the sentence movement), in the pathetic style. 

10. Chiasmus. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 












LANGUAGE AND LITERATURE 





11. Repetition of words. 

12. Doublets. 

13. Triplets. 

14. Noun clauses, especially in the pathetic style. 

15. Relatives. 

16. Passives. 

17. Inversion. 

18. Genitive pharases. 

19. Vocabulary that is imaginative, unexpected, 
often “Gothic,” and which is often used for etymological 
value, especially for Latin derivatives. 

20. Somewhat infrequent images, but likely to be 
elaborate and emphatic. 

These criteria are shown to apply to all periods of 
Johnson’s career. They are then applied, along with all 
available external evidence, to those works attributed to 
Johnson by Boswell on grounds of internal evidence. Bos- 
well is found to be almost entirely correct. As a basis for 
further study, a gathering is made of all other ascriptions, 
together with references to the sources of external evi- 
dence. Microfilm $2.50; Xerox $8.40. 183 pages. 


THE TRAGEDYE OF SOLYMAN AND PERSEDA. 
EDITED FROM THE ORIGINAL TEXTS WITH 
INTRODUCTION AND NOTES. 


(L. C. Card No. Mic 59-6339) 


John J. Murray, Ph.D. 
New York University, 1959 


Adviser: Elkin C. Wilson 


This dissertation is a new edition of the Elizabethan 
play ascribed to Thomas Kyd, Soliman and Perseda. F. S. 
Boas, editor of the standard text of the play in The Works 
of Thomas Kyd (Oxford, 1901), unfortunately used as a 
primary source for many of his readings a spurious edi- 
tion of the play, which he assumed to be of Elizabethan 
origin but which has since been identified as an 1810 (?) 
forgery. The present text is based on an accurate and 
careful collation of the early editions, the first octavo 
(circa 1592) serving as the most authoritative. The pri- 
mary purpose has been to present a text as near as possi- 
ble to what Kyd intended. A major change from the Boas 
text is the arranging of Basilisco’s speeches as prose. 

The introduction consists of six parts: discussions of 
(1) the text; (2) the date; (3) the sources; (4) the stage 
history and influence; (5) the authorship; and (6) the criti- 
cism, Discussion of the text includes complete descrip- 
tions of the undated first octavo, the 1599 octavo, the 
“Newly corrected and amended” reprint of the 1599 octavo, 
and the forgery, fraudulently dated 1599 but now known to 
be an 1810 (?) quarto. Discussion of the play’s date argues 
for the year 1587 and rejects T. W. Baldwin’s elaborate 
case for 1584-1585 (“The Chronology of Kyd’s Plays,” 
MLN, XL [1925], 346), although Baldwin’s interpretation 
of Kyd’s Letter to Puckering, that six years rather than 
three have passed since Kyd last wrote a play, supplies 
one important piece of evidence for 1587. Corroborating 
1587 is Soliman and Perseda, IV.ii. 30ff., which is taken 
as a parody of 2 Tamburlaine, V.iii. 67-71, also written 
in 1587. Discussion of the play’s sources includes a sum- 























mary of the chief one (Wotton’s A Courtlie Controuersie) 
and the-use Kyd makes of this source; it also contributes 
new information on the ancestry of the braggart Basilisco, 
principally his Italian forebears and the Vice of the mo- 
rality plays. The section dealing with the play’s stage 
history holds that the play was once performed at court: 
the large acting area required for the comic scenes elimi- 
nates the public playhouses; the literary flavor of the style 
and the complimentary reference to Queen Elizabeth sug- 
gest a court performance; and contemporary handwriting 
in the first octavo that gives directions for music and 
dancing makes it certain that the play was once performed 
and probable that a court audience witnessed it. The play 
influenced no Elizabethan more than it did Shakespeare: 
there are verbal parallels between Soliman and Perseda 
and King John, The Merchant of Venice, Othello, and Venus 
and Adonis; and there is a certain similarity in the moods 
of Hamlet’s and Soliman’s death scenes. The section dis- 
cussing the troublesome question of the play’s authorship 
gives a summary of the scholarly controversy on the sub- 
ject and attempts to establish further Kyd’s sole author- 
ship; for example, new arguments based on the similarity 
of techniques in Soliman and Perseda and in The Spanish 
Tragedy are advanced, and further findings of legal termi- 
nology in the play are employed to link Kyd with his sup- 
posed trade of “Nouerint.” The artistic value of the play 
is not very great; it is better written than The Spanish 
Tragedy, but its defects in characterization and its sense- 
less killings reflect a crudeness in taste not compensated 
for by any imposing character such as Hieronimo. 

The explanatory notes are intended to make up for the 
inadequacy of the notes in the Boas edition. Included are 
glossings of all words having an Elizabethan meaning dif- 
ferent from our own, explanations of any emendations 
adopted, parallels with other works in the Kyd canon, and 
pertinent quotation from other Elizabethan plays. The 
textual notes list all variant readings of the early editions, 
those of the forgery, and those of the Boas text. 

Microfilm $3.10; Xerox $10.60. 239 pages. 




















NEGRO CHARACTERIZATION IN THE AMERICAN 
NOVEL: A HISTORICAL SURVEY OF WORK 
BY WHITE AUTHORS. 


(L. C. Card No. Mic 59-6799) 


Helena M. Smith, Ph.D. 
The Pennsylvania State University, 1959 


The purpose of this study is to produce a historical 
survey of Negro characterization done by white American 
novelists and to analyze the Negro as a literary figure in 
historical perspective at varying stages of its development. 
Through consideration of such factors as the significance 
of Negroes to the plot, the attitudes of whites toward Ne- 
groes, and the author’s attempt to portray Negro thought, 
the writer endeavors to determine which novelists were 
instrumental in the evolution of the fictional Negro from 
a humorous or incidental figure to one of high seriousness. 

In undertaking the study the writer examined many 
novels from each historical period and then made a de- 
tailed analysis of significant Negro characters. As the 
study neared the contemporary scene with its active 
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interest in racial problems, increased selectivity was 
necessary, and intensive study of a few authors was used 
to show modern techniques of depicting Negroes. An 
appendix that gives a chronological listing of the novels 
actually discussed shows the scope of the study. 

Simultaneously entering the novel as a serious literary 
figure and as a vehicle for expression of political and hu- 
manitarian views, the Negro rapidly became ensconced in 
the American novel during the second quarter of the nine- 
teenth century. Although the characters were not ade- 
quately portrayed in many respects, particularly in regard 
to psychological and emotional reactions, their representa- 
tions from various sections of the country provided a 
diversity of types. 

The novels of Cooper, Simms, and Melville best illus- 
trate Negro character in non-polemic, pre-war novels; 
and, although the attitude of these writers is implicit in 
their work, all attempted to create Negroes to fit the artis- 
tic design of their novels. Had more writers of the stature 
of Melville written about the Negro, this figure might have 
emerged sooner as a serious character; but the rise of 
slavery novels was a deterrent to its development. The 
influence of the polemic literature extended the controversy 
into the post-bellum period where it found expression in 
the contrasting idealization of Page and the problematical 
of Tourgée. 

The outcome of the Civil War brought inevitable changes 
in the interpretation of Negro character. Most southern 
writers first evaded the challenge by romanticising: but 
late in the nineteenth century reconstruction conflicts 
crystalized into resentment, and the desire of the Negro 
for political equality aroused southern anger to the point 
where some writers depicted the freed Negro as a menace 
to society. On the other side of the scale, Tourgée Weighted 
his characters with arguments designed to procure politi- 
cal rights for the Negro. Cable and Twain, trying to find a 
just balance, pioneered in realistic portrayal of Negro 
character. Study of these divergent methods reveals the 
historical Negro in truer proportions than any single 
author developed. 

The objective psychological approach did not become 
prevalent until after World War I when a significant num- 
ber of authors became genuinely interested in studying 
social, economic, and psychological inter-racial relation- 
ships. One notable change in technique was the attempt of 
the white novelist to write from the Negro point of view. 
Current literature is represented in the study by the novels 
of Caldwell and Faulkner. 

Although the problem has been defined within the limits 
of fictional characterization, the social implications are 
hopeful, for the growing trend to represent the Negro with 
universal needs and desires inveitably opens doors of 
understanding that should alleviate some tension. 
Microfilm $5.35; Xerox $18.90. 418 pages. 


AGNES REPPLIER: SOCIAL CRITIC. 
(L. C. Card No. Mic 59-5599) 
Sister Ann Carol Vaughn, O. P., Ph.D. 
Michigan State University, 1957 


The purpose of this thesis is to establish Agnes Rep- 
plier as a social critic. Previous estimates of her work 





have tended to emphasize her literary proficiency and to 
exclude her contemporary observations of the American 
scene. 

The procedure followed consisted in an examination of 
Miss Repplier’s contributions to Life, the former satirical 
weekly, published from January, 1883, to November, 1936. 
In round numbers these essays are two hundred. Miss 
Repplier’s contributions began in 1893 and continued until 
1925. 

Chapter I, “The Introduction,” limits the scope of the 
study and points out that such an investigation will yield 
three things: first, that as a social critic Miss Repplier’s 
work now constitutes a primary source as a gauge of the 
conservative temper of her time; second, that she was 
the last and greatest American exemplar of the genuine 
essay as distinguished from the article; third, that while 
seldom touching explicitly upon Catholic themes, she 
nevertheless brought the message of Catholic wisdom, 
combined with exquisite art, before the modern world. 

Chapter II, entitled “Life,” is a brief history of the 
weekly, given in order to establish the temper of Miss 
Repplier’s writing. Throughout its era Life was noted as 
an outstanding organ of social satire. 

Chapter III, “Social and Political Views,” is set against 
the background of Mark Sullivan’s Our Times and attempts 
to point out, not only Miss Repplier’s vital concern, but 
also her interest in the amelioration of the many disloca- 
tions that beset the United States of America from 1900- 
1925. 

Chapter IV, “Education,” traces Miss Repplier’s re- 
action against the excesses and defects of Pragmatism in 
its application to educational theories. 

Chapter V, “Woman’s Sphere,” traces, through the 
eyes of Miss Repplier, the history of the feminist move- 
ment from 1898 up to its successful culmination in women 
franchise. 

Chapter VI, entitled “The Color of Life,” deals with 
Miss Repplier’s comments anent the varied and lighter 
aspects of the passing American scene. It includes such 
topics as modern inventions, the obesrvance of national 
holidays, and literary and dramatic achievements. 

Chapter VIII, “The Conclusion,” is an assessment of 
the entire study. It includes also biographical data of Miss 
Repplier not found elsewhere in this study and evaluates 
her literary reputation. 

Microfilm $2.50; Xerox $6.00. 121 pages. 





HENRY FIELDING AND THE PASSIONATE MAN 
(L. C. Card No. Mic 60-254) 


Robin Scott Wilson, Ph.D. 
University of Illinois, 1959 


While recent Fielding scholarship reflects an increas- 
ing interest in his moral philosophy and a new appreciation 
of its depth and integrity, there has been no attempt to pre- 
sent Fielding’s ethical ideas in a systematic and compre- 
hensive manner. Fielding was not himself an original 
thinker or a systematic philosopher; he was a complete 
eclectic, well-read in, and highly influenced by, both the 
ancient and the modern philosophers. Furthermore, he was 
not always careful to insulate his moral beliefs from the 
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functional demands of his art. Therefore, Fielding’s ideas 
occur piecemeal in his writings, and the analysis and 
reconstruction of Fielding’s moral beliefs must contain 
something of the artificial in its organization and presenta- 
tion. While every attempt has been made to let Fielding 
speak for himself, it must be remembered that Fielding’s 
writing career extended over a period of twenty years, 
and as his artistic intentions and media changed (from 
polemic to a “realistic” view of life; from the drama and 
occasional pieces to the novel), he could not always avoid 
self-contradiction and deep shifts in emphasis. 

The key to Fielding’s moral philosophy lies in his con- 
cept of human nature. Like many of the low churchdivines 
of his era, he adopted an almost Pelagian view that some 
men, at least, were naturally benevolent. But like the 
mechanists of the school of Hobbes and Mandeville, and 
like the more orthodox high church divines, he saw man’s 
character as to a degree predetermined and thus only 
partially susceptible to reform. In general, he considered 
men to be of three sorts: the good-natured men, men 
totally dominated by the benevolent passion of good-nature; 
the ill-natured men, men totally driven by the desire to 
harm others, by malevolence; and the men of mixed pas- 
sions--the “various men”--men subject to “an army of 
obstinate passions” which led them hither and yon without 
the determining direction of either good- or ill-nature. 

While Fielding exploited the idea of the Good- and ill- 
natured menin his writings because they presented the easy 
and clear contrast that satire and polemic require, his 
most serious moral studies were primarily concerned with 
the “various men” and the reformatory methods whereby 
their selfish passions could be corrected or restrained. 
This reforming process he saw as the function of three 
major forces in society: religion, social stricture, and 
the law. In Fielding’s scheme of things, even a man who 
totally lacked the directing passion of good-nature might 
still be led to the good life by the pleasures, hopes, and 
fears of religion. For those who lacked faith and there- 
fore were not susceptible to religious reformation, there 
was the coercive effect of the universal love of reputation 
and fear of public shame that could make them amenable 
to the reforming influence of social pressure. And for 
those who were so low born, so lacking in sensitivity to 
the opinions of their fellows that the love of reputation 
held no sway over them, there was the last resort of the 
reformer, the argumentum baculinum of the law. 

This threefold concept of reform permeated Fielding’s 
work both as a writer and as a magistrate, and based as 
it was on moral and psychological ideas that could com- 
mand wide agreement among men of diverse philosophical 
convictions, it has continued to stimulate readers of novels 
and students of legal history even to this day. Fielding’s 
reputation must be expanded to include him among the 
ranks of England’s great moral teachers. 

Microfilm $2.50; Xerox $8.00. 172 pages. 
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Chairman: Professor McElderry 


Although eminent critics of Emily Dickinson’s work 
such as R, P, Blackmur, Thomas Johnson, and George 
Whicher have consistently adhered to the position that 
she was an “instinctive,” “automatic” writer whose knowl- 
edge of the craft of poetry was either negligible or entirely 
inadequate, this position is demonstrably false. Through- 
out all her poetry Miss Dickinson uses definite structure 
and imagery patterns over and over again. To be sure, 
these patterns are limited in number and variety, but 
they display characteristics which indicate that principles 
of conscious art are responsible for their production. 

The structure and imagery patterns in Emily Dickin- 
son’s poems are in general of two types: either her poems 
are variations of a statement-elaboration-conclusion pat- 
tern or they are descriptive. The variations of the first 
type are four. In the first variation the poet makes her 
initial announcement of topic in an unfigured line; in the 
second she employs a figure for that purpose. The third 
variation is one in which the poet repeats her statement 
and its elaboration a number of times before drawing her 
conclusion. And the fourth contains a list of images con- 
nected by association which the poet uses to make, elabo- 
rate, and comment upon her point. The second major 
pattern, description, has three variations. In the first 
the poet uses a list of pictorial images, in the second she 
describes her subject according to its activity, and in the 
third she describes one subject in terms of another through 
analogy. 

Within these major pattern and variation configurations, 
the poet sometimes uses a technique which I call controlled 
suggestion. By using this technique she is able to utilize 
the connotations that adhere to the denotation of a word; 
and consequently, when she uses this technique system- 
atically in a poem, she is able to create what I call the 
double-image poem. In this particular construct she 
discusses two different topics in one coherent and unified 
but equivocal set of images. 

By isolating the several variations of each major pat- 
tern, by watching for the presence or absence of sugges- 
tion, and by charting the appearance of each in the corpus 
of Miss Dickinson’s poetry, we can see what variations 
and techniques were characteristic of each period in her 
life. In the early period (1858-1861), the first three varia- 
tions of the statement-elaboration-conclusion pattern and 
the first two variations of the descriptive type are well 
developed, and suggestion is sporadic until 1861. In 1862 
all variations of each pattern are represented; the poet 
uses a great deal of suggestion, and through the use of 
consistent multiple suggestion she is able to create in 
both major patterns double-image poems of considerable 
subtlety, richness, and complexity. Miss Dickinson nar- 
rows her variation repertoire in the period 1863-1865. 
During this period she omits the list-of-images variatiomw 
of the statement-elaboration-conclusion pattern, andin 1865 
she omits the lL'st-of-images variation of the descriptive 
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pattern. Also she writes no double-image poems at all 
during this period and uses suggestion only sporadically. 

In the final period (1866-1886), only the first and second 
variations of each pattern are evident, and suggestion ap- 
pears only rarely. 

In each period Miss Dickinson wrote poems which con- 
tained no figures at all. Therefore, although her patterns 
were limited indeed, they were not completely monotonous 
because of her ability to vary them by using imagery or 
by omitting it entirely. That she used repeatedly a definite 
number of patterns which she was able to vary in a number 
of different ways serves to define rather exactly the breadth 
of her technical range and indicates that principles of con- 
scious art rather than “instinct” account for her work. 
Microfilm $2.55; Xerox $9.00. 196 pages. 
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A HISTORICAL PHONOLOGY OF CASTILIAN 
(L. C. Card No. Mic 60-373) 


Daniel Peter Dato, Ph.D. 
Cornell University, 1959 
Chairman: Robert A, Hall 

The purpose of this thesis is twofold: first, to describe 
the phonological structure of Proto-Ibero-Romance which 
is reconstructed by applying the comparative method to 
five languages spoken today on the Iberian Peninsula; and 
second, to state in structural terms the major phonemic 
innovations which have taken place between Proto-Romance 
and modern Castilian. 

In addition to standard Madrid Spanish and Lisbon Por- 
tuguese the dialects Aragonese, Asturian, and Galician 
are used in the reconstruction. Castilian and Portuguese 
are given general phonemic treatments while the non- 
standard languages are phonemicized on the basis of a 
single speaker’s idiolect. The words selected for inclu- 
sion in the corpus show systematic structural differences 
between their cognate forms, and only those words obtained 
in all five dialects are used in the reconstruction. 

Following some introductory remarks on the geographi- 
cal location of the dialects and on the methodology (Part I), 
a descriptive statement is made of all five modern dialects 
(Part II). Part III contains a demonstration of the Recon- 
struction of Proto-Ibero-Romance showing the correspond- 
ences for all proto-phonemes with a statement of distribu- 
tion for all complementation. 

The first half of the historical portion of this study, 
(Part IV), begins with a comparison of the structural fea- 
tures of Classical Latin with those of Proto-Romance and 
is followed by an account of the phonological changes oc- 
curring between Proto-Romance and Proto-Ibero-Romance. 

At this point the phonemic inventory that has been re- 
constructed for Proto-Ibero-Romance is re-analyzed and 
compared with the stock inherited from Proto-Western- 
Romance, The vowels are the same. The consonants 
differ in that reconstructed Proto-Ibero-Romance has 








/F @d82ZN LY/ which are not in Proto-Western- 
Romance, and the latter has /c/ which is not in Proto- 
Ibero-Romance. /N L/ correspond completely to Proto- 
Western-Romance geminates /nn ll/ and are rewritten as 
such. Reconstructed /@/ corresponds to Proto-Western- 
Romance /c/ and is therefore revaluated as /c/. The 
phonemes /F Z/ are shown to represent borrowings and 
as demonstrated in Proto-Ibero-Romance, /d 8 r/ are 
innovations occurring after the split of Proto-Western- 
Romance into Proto-Ibero-Romance and the remaining 
Western Romance languages. 

Part V contains a statement of the phonemic changes 
and redistributions occurrrig between Proto-Ibero- 
Romance and modern Castilian. Among the innovations 
leading to the split of Proto-Ibero-Romance into Proto- 
East- and Proto-West-Ibero-Romance are the loss of the 
voiced dental fricative, /D/, the reduction of /nn/ to a 
single palatal nasal, /fi/, and the development of /€ 3/ into 
/jé/ and /wé/ in certain environments. In addition the 
groups /mb/ and /men/ change to /m/ and /mbr/ re- 
spectively. 

Aragonese and Asturian are then split off from Proto- 
East-Ibero-Romance which develops into Proto-Spanish, 
the branch from which Castilian is a direct descendant. 

In this stage the vowel system is reduced from seven to 
five when /£9/ are completely lost, and when the new 
voiceless affricate /¢@/ is formed as a result of the merger 
between Proto-East-Ibero-Romance groups /jt/ and nasal 
consonant plus /pl kl 1/. Among the major redistributions, 
/jé/ > /t/ before palatals and post-tonic vowels are now 
reduced to three when unstressed /-u/ merges with /-0/. 
The last of the geminate clusters /ll/ is also reduced to 

a single palatal phoneme in Proto-Spanish. 

In the stage between Proto-Spanish and Proto-Castilian, 
evidence from present-day Judaeo-Spanish is introduced 
to show that voiced sibilants had remained part of the 
phonemic stock until after the separation of Sephardic from 
the Spanish mainland. In this stage a series of coales- 
cences cause the loss of /v/ and the unvoicing of /z z.Z 
leaving only the unvoiced fricatives /f c s 8/ in Proto- 
Castilian. In addition the phonetic change /8/ to /x/ 
occurs during this stage. 

In the twelfth and final chapter, Proto-Castilian is di- 
vided into modern Castilian and Andalusian which is also 
used in this study to substantiate the presence of /h/ in 
Proto-Castilian. The phonetic change /c/ to /Q/ takes 
place during this stage and provides one of the major 
criteria for this latest split leading to modern Castilian. 

Included as an appendix is an all-inclusive list of 
words in Proto-Ibero-Romance phonemic notation. 

Microfilm $2;50; Xerox $6.60. 138 pages. 
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The twofold purpose of this dissertation is, firstly, to 
provide a combined and more nearly complete lexicon for 
those nine prose works in the Classiques francais du Moyen 
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Age series which were composed in either the twelfth, 
thirteenth, or fourteenth century; and secondly, to compare 
the vocabulary of these nine prose tests with that of three 
poems in this same series in order to indicate in what ways 
the prose vocabulary may be described as unique. In the 
introductory part of this dissertation the procedures which 
I have followed in the compilation of my two lexicons (the 
first of which contains the significant vocabulary of the 
nine prose works, the second that of the three poems) are 
set forth. Each of the nine prose works is then described 
separately. These nine descriptions include a certain 
amount of factual information regarding the particular 
text (e.g., its date of composition, the number of manu- 
scripts in which it has been preserved, its sources, its 
literary and historical importance), a synopsis of its plot, 
and, finally, my personal impressions as to the nature of 
its vocabulary. The significant vocabulary of each work 
has been divided into categories, which serve as bases 
for my comparative study in the final part of this disserta- 
tion. 

The lexicon containing the vocabulary of the nine prose 
texts constitutes the second part of this dissertation. In 
this dictionary I have included only those words which 
differ significantly from their Modern French equivalents 
Also, words which occur frequently in the majority of the 
nine texts have been eliminated. 

In the third part of this dissertation will be found de- 
scriptions of each of the three poems. These three de- 
scriptions contain the same type of material as that found 
in my descriptions of the nine prose works. 

Part four consists of a dictionary containing the sig- 
nificant vocabulary of the three poems studied in connec- 
tion with this dissertation. The procedures followed in 
the compilation of this lexicon are identical with those 
followed in the compilation of the prose lexicon. 

In the fifth and final part of this dissertation will be 
found certain comparisons of the prose vocabulary with 
that of the poems, followed by general statements, made 
on the basis of this comparative study, concerning the 
uniqueness of the prose vocabulary. 
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Donald Stauffer has said in his book The Golden Night- 
ingale, “If anyone approves of books with such titles as 
‘Animal Imagery in Shakespeare’ or ‘Milton’s Knowledge 
of Horticulture,’ a long one could be written on birds in 
Yeats.” (p. 77) Since then two other writers, Arland 
Ussher in Three Great Irishmen: Shaw, Yeats, Joyce and 
John E. Unterecker in his dissertation A Study of the Func- 
tion of Bird and Tree Imagery in the Work of W. B. Yeats, 
have commented upon the predominance of bird figures in 

















Yeats’s work without really giving those symbols the com- 
plete examination and evaluation which they deserve. This 
dissertation attempts to do what others have failed to do, 
carrying out Stauffer’s suggestion by making a thorough 
study of bird symbols from the whole body of Yeats’s 
work--poems, plays, and prose. 

In order to achieve an approach to the bird symbols, 
chapter one of the dissertation emphasizes two particular 
aspects of Yeats’s work. Treated first is the cumulative 
nature of the poet’s symbols, a characteristic made famil- 
iar to most students by the discussions of Stauffer, Richard 
Ellmann, and T. R. Henn. The second aspect of Yeats’s 
work emphasized for the sake of creating a framework 
within which to view the bird symbols is one not as much 
discussed elsewhere--the basic antithesis between Neo- 
Platonic transcendence and immersion in this-worldly 
life. 

The first of these emphases results in the categoriza- 
tion of Yeats’s birds, each category consisting of birds 
related by associational links of various kinds. Chapters 
two and three consider nine such categories in which al- 
most all the bird symbols come from works written before 
1926-1927. These nine categories, sometimes called sym- 
bol progressions or processions because their evolutionary 
development is usually stressed by chronological consider - 
ation of the figures within each, are as follows: (1) birds 
as souls, (2) birds related to mystery or miracle, (3) birds 
representative of aristocratic sensibilities, (4) birds as 
nature, (5) cruel and unattractive birds, (6) birds as an- 
nunciators, (7) birds’ flight, (8) birds’ song, and (9) birds 
as divinity. 

Chapters two and three also show that many of these 
progressions intersect in the intensely focal symbol of the 
golden bird of the Byzantium poems. Chapter four, how- 
ever, is devoted to consideration of that central symbol 
from another point of view; instead of tracing associational 
links from earlier Yeatsian birds to the golden bird, the 
fourth chapter traces associational links between the golden 
bird and certain figures and patterns from ancient myth and 
tradition, especially some treated in Sir James Frazer’s 
Golden Bough, which work Yeats consciously used some- 
what as T. S. Eliot used it and From Ritual to Romance. 

The final chapter of the study concerns the ultimate 
resolution of Yeats’s antithesis between Neo-Platonism 
and immersion in worldly life and the consequences of 
that resolution for his bird symbols after 1926-1927. Be- 
cause he rejected Neo-Platonism after that pivotal date, 
bird symbols, which were Neo-Platonic in their implica- 
tions more often than not, came to be less frequently used. 
Moreover, on those infrequent occasions when bird symbols 
were used, either they had no apparent relationship to es- 
tablished processions, or else, in important instances, 
they constituted transmutations of earlier, predominantly 
Neo-Platonic birds into a symbol of the disembodied soul 
which was, because of the evolution of certain associa- 
tional links, just as appropriate in the context of Yeats’s 
later belief in cyclical reincarnation as the original fig- 
ures had been in the framework of his search for a means 
of transcending life. 
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THE SOCIAL AND MORAL CRITICISM 
OF F. SCOTT FITZGERALD 


(L. C. Card No. Mic 59-6395) 


Thomas Cooper Coleman, III, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Lecky 


The purpose of this dissertation is to analyze F. Scott 
Fitzgerald’s criticism of twentieth century American 
society and morality. Fitzgerald was both an artist and 
a moralist; his successive fictional worlds are permeated 
with his criticism of life, a criticism which is based upon 
his absolute moral code. 

Fitzgerald believed that individual man’s basic nature 
is both moral and corruptible. All men are born good; 
therefore, virtue consists in faithfulness to one’s funda- 
mental self. The young live in close conformity with the 
dictates of their fundamental natures; therefore, the young 
are virtuous. As men mature, two forces converge to 
destroy their youthful virtue—environmental pressures 
and experience. 

Fitzgerald communicated his criticism of life in two 
ways, directly and indirectly. He passed many direct 
judgments upon aspects of American life, and he also ex- 
pressed his evaluation indirectly in his selection of con- 
tent and technique. 

This analysis of Fitzgerald’s criticism of his society 
and culture is based upon three critical assumption: first, 
the direct object of his evaluation is an aesthetic world; 
second, his social and moral criticism is an integral ele- 
ment of an aesthetic whole; third, his reaction to similar 
stimuli changes or evolves during the course of his crea- 
tive life. 

Fitzgerald’s serious fiction is, in part, an autobiographi- 
cal record of his evolution away from the virtues and illu- 
sions of youth. This fictional record exhibits the same 
tripartite division as does Fitzgerald’s life: youth, matu- 
rity, and middle age. 

The report of this study is divided into four sections. 
The first section examines some of the important social 
and cultural factors which influenced Fitzgerald’s concept 
of reality. Fitzgerald’s concept of reality conditioned his 
evaluation of life, for his symbolic world is not an imita- 
tion of the real world; it is an aesthetic imitation of an 
ordered, conventionalized abstraction from the real world. 

The second section is an analysis of Fitzgerald’s ap- 
prentice fiction (1920-1922), two novels, This Side of Para- 
dise and The Beautiful and Damned, ‘and two volumes of 
short stories, Flappers and Philosophers and Tales of the 
Jazz Age. Fitzgerald’s basic premise in these stories is 
that only those wealthy, beautiful, young men and women 
who have made no compromise with life and who act in 
accordance with their intuitive concepts of right and wrong 
are truly moral; all those who govern their lives by tradi- 
tional standards are immoral. 

The third section is an analysis of Fitzgerald’s first 
mature fiction (1922-1930), The Great Gatsby and a num- 
ber of short stories from All the Sad Young Men and Taps 
at Reveille. These stories fall into two classifications: 




















stories exhibiting a nostalgia for lost youthful illusions 
and stories dealing with youth. The nostalgic stories 
reflect man’s evolution away from the innocence of youth; 
the stories of youth eulogize that innocence. 


| 





The fourth section is an analysis of Fitzgerald’s final 
creative period (1931-1940), two novels, Tender Is the 
Night and The Last Tycoon, and three short stories from 
Taps at Reveille. The heroes of these stories are physi- 
cally inferior but morally superior to their hostile environ- 
ments. These men discover that such traditional virtues 
as unselfish love, service, and integrity may serve as 
substitutes for the lost virtues of youth. 
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HERVEY ALLEN, HISTORICAL NOVELIST. 
(L. C. Card No. Mic 60-164) 


Montgomery Morton Culver, Jr., Ph.D. 
University of Illinois, 1959 


One of the aims of this study is to provide a reasonably 
complete survey of the career of (William) Hervey Allen 
(1889-1949), who wrote the hugely popular Anthony Adverse 
(1933) as well as other novels, poetry, biography, and es- 
says. At the same time, it is hoped that the study partially 
answers certain provocative questions: what makes a novel 
tremendously popular? What qualities cause a very popular 
novelist to be almost completely ignored by serious critics? 
how does a historical novelist use his source materials ? 

Section I is the fullest extant biographical sketch of 
Hervey Allen. It includes brief discussions of his poetry, 
biographical writing, and non-historical fiction, which are 
outside the focus of the study. 

Section II begins the examination of Allen’s historical 
novels, Anthony Adverse (1933), Action at Aquila (1938), 
and the three finished novels of the unfinished saga The 
Disinherited: The Forest and the Fort (1943), Bedford 
Village (1944), and Toward the Morning (1948). This sec- 
tion opens with an analysis of the elements of the popular 
appeal of Anthony Adverse: its large size at a moderate 
price; its favorable large-circulation reviews; its reli- 
gious emphasis; its sensationalism; its quantity of unusual 
information; its suspenseful adventure story; its humor 
(minor); its characterization of eccentrics; its fantasy 
(minor); its vividness of style; its emphasis upon sex 
(not objectionably graphic); its exoticism; its admirable 
hero; its emphasis upon romantic love; its emphasis upon 
poetic justice. The lesser popularity of the other novels 
is then more briefly discussed in connection with these 
elements of popular appeal. 

Part III shows why Allen has no serious critical reputa- 
tion. After a summary of the opinions of critics (as op- 
posed to popular reviewers) of Allen, the section shows the 
pomposity and verbosity of his style and the constant exag- 
geration of his tone (in metaphor, symbol, irony, and lan- 
guage in general). The conclusion is that Allen is justly 
considered a fifth-rate writer. 

-Part IV deals with Allen’s use of sources. It discusses 
his theory of the subject: that the historical novelist must 
use source-borrowings, for color and authenticity, but that 
he must change and reshape these borrowings, to create 
an artistically unified work. The section than shows ex- 
amples of his use of source-borrowings for background 
(setting, nomenclature, current events, current thought, 
current custom, and background incident), plot incident, 
characterization, style (rare), and story (that is, entire 
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sequence of plot incidents). Here emphasis is placed not 
only on Allen’s dependence upon the borrowings, but also 
on the skill with which he reshaped, adapted, and expanded 
them. 

Part V is a brief assessment of Allen’s rank among 
contemporary historical novelists. It shows that his per- 
sonal development as an artist was oddly parallel to the 
development of the modern historical novel: from frivolity 
toward seriousness, from romance toward realism. “Her- 
vey Allen, then, was a mediocre writer; but, working in a 
genre that has seldom been raised above mediocrity, he 
was distinguished by his energy and seriousness of purpose, 
and he gave pleasure and a certain consciousness of the 
past to a great many people.” 
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Two tragic dates in Spain’s history, 1588 and 1898, 
made a powerful impact on the literary generations of 
their respective epochs. In both, the figure of Don Quixote 
assumed a great importance in the country’s spiritual life. 

After the disaster of the Armada Invencible, in 1588, 

a generation of writers emerged, apparently unconcerned 
with their country’s misfortunes, concentrating their ef- 
forts on matters of the spirit and rising to preeminence 
with their creation of figures of universal renown, such as 
Don Juan and Don Quixote. Through the latter, Cervantes 
conveyed to following generations, among other things, a 
message for the cooperation of men of letters toward the 
restoration of concord, truth, and justice among Spaniards. 

The so-called “Generation of ’98” adopted and pro- 
moted such a message as a palliative for Spain’s evils, 
among which “abulia”, a lack of will, and “acedia”, spirit- 
ual apathy, stood out, defects ensuing from the loss of 
Cuba and the Philippines in 1898. 

While speculating on the predominance of Don Quixote 
in Spanish thinking, the writers of ’98 revived that figure, 
stressing its spiritual and moral values which they con- 
sidered applicable to modern times, and susceptible of 
contributing to the resurgence of their motherland. 

They sought the spiritual regeneration of the individual 
as a fundamental stepping stone to a national rebirth. To 
that end, they strove to revive Don Quixote’s spirit of 
untiring action, crusading for a modern “quixotism”, a 
quixotism to reawaken the Spanish spirit by stimulating 
its curiosity about foreign cultures in order to utilize 
whatever was profitable therein for the Spanish mind. 

For Unamuno, this quixotism was a modern emulation 
of Don Quixote’s ambition “to gain eternal fame”; and to 
reach this end, the crusade was not only to recruit ad- 
herents to the dogma of quixotism but to make it become 
for them a religion, the Gospel of which should be Don 
Quixote, the immortal work of Cervantes. Thus the Span- 
iard could save his mind from servility to foreign in- 








fluences, to the “inquisition of ideas”, or to a superficial 
erudition based on too literal an interpretation of litera- 
ture in general. Unamuno called such literalists “Cervan- 
tistas” or “Knights of Reason”, who by opposing creative 
expression made of the Spanish mind the “Sepulchre of 
Don Quixote”. The new crusaders should rise above ridi- 
cule and fight for the return to sensitive norms of expres- 
sion; they should also strive to instill confidence through 
their own example, their own devotion to “the faith that 
creates”, which achieves literary masterpieces. 

The result would be a “quixotic immortality” for the 
literary figures who follow this ideal. . 

Another Cervantes’ message taken up by the Genera- 
tion of ’98 was that writers should cooperate in enforcing 
“good” laws. They defended Don Quixote’s justiciary 
actions as an invitation, so to speak, in modern times to 
correction of secular misgivings as to Spain’s justice. 
Lack of such correction would justify rebellion against 
the written letter of the law and justify resort instead to 
the spirit of the natural law transcending the written law. 
Consequently, the writers of ’98 strove to reactivate the 
spirit which Azorin called epiqueya, that is, the right 
interpretation of the law, which had motivated Don Quixote. 

Even as Cervantes expressed dissatisfaction, through 
Don Quixote, with his own epoch, so also were the writers 
of ’98 dissatisfied with their times. In turn, they passed 
the same constructive message on to subsequent genera- 
tions. 

The results achieved by the Generation of ’98 unques- 
tionably indicate the patriotic merit and power of their 
endeavors. Without this crusade and these crusaders of 
letters, Spain’s spiritual regeneration would probably not 
have materialized into today’s “Half-Century of Gold”. 
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The purpose of this thesis is to determine some of the 
dominant distinctive characteristics of drama and fiction 
through the comparison of dramatizations of novels with 
their original sources. Eight dramatizations were studied 
in detail. The Heiress, based on Henry James’ Washington 
Square, was examined first because of the sharp contrast 
it presents between the purposes and methods of the novel- 
ist and the dramatists (Ruth and Augustus Boetz). The 
effort of the playwrights is everywhere directed at the 
achievement of greater emotional impact. The basic sit- 
uation is presented in stronger terms than it was in the 
book, to the point, indeed, that the characterization and 
emphasis of the original story is considerably distorted. 
The alternatives faced by the heroine are more clearly 
good and bad; there is more hope for a good solution and 
more vivid pain anticipated in a bad one. The characteri- 
zation is highly charged emotionally, with a view to pro- 
ducing sympathetic or antipathetic reactions in the 
audience. 
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Dodsworth (1933), a play by Sidney Howard based on 
Sinclair Lewis’ novel, shows the same tendencies as The 
Heiress. Again the issues in the play are more black and 
white, and any factors which might tend to complicate the 
reactions of the audience are excluded. The comments of 
both playwright and original novelist on the dramatization 
reinforce the impression that drama and fiction require 
different types of material, different handling and even a 
different type of writer. 

John Steinbeck’s adaptation of his own novel Of Mice 
and Men presents a challenge to the emphasis of the pre- 
vious two chapters as in this case the play and novel are 
very similar; Steinbeck was in fact intentionally trying to 
write a novel in the form of a play. The potentialities of 
his material seem, however, to be more fully realized in 
the play itself than in the original play-like novel. The 
novel does not achieve an equal effect with the dramatic 
ideas and techniques it uses, and it sacrifices several of 
the forms of interest usual to fiction. 

Zona Gale’s Miss Lulu Bett is another stage adaptation 
by the original author and another dramatization which is 
relatively faithful to the original. In this case the reason 
is that the author wanted to avoid the clichés and formulas 
of the stage and achieve the slice-of-life effect of her 
novel. The play, however, does not have the same spon- 
taneity and free play of life that the novel had, partly it 
seems because of the limitations of the stage itself; at the 
same time the intentional untheatricalism of the play ac- 
tually does detract from its success as theater. 

Four other chapters are devoted to comparing the dif- 
ferent problems fiction and drama have in dealing with 
various aspects of the story-telling art. The Member of 
the Wedding (1950), which is often considered a plotless 
play but certainly does have a plot in the Aristotelean 
sense of the term, is used to show the theater’s superiority 
to the novel in dealing with a single highly charged emo- 
tional situation. Life with Father (1939) illustrates among 
other things the greater resources for characterization 
which narrative affords and the tendency of the theater to 
expoit characterization merely as a means to achieving a 
certain emotional effect. The Late George Apley (1944) 
illustrates fiction’s greater ability to deal with complex 
ideas but shows the power of the theater to make a sim- 
plified version of an idea striking and memorable. Tobacco 
Road (1933) illustrates the tendency of the theater to em- 
phasize the striking and colorful aspects of the human 
setting at the expense of literal truth to life. 

A final chapter, which reviews the important drama- 
tizations of the period, shows the increase in importance 
of the dramatization on the current Broadway stage. 
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THE MIDDLE FRENCH NOUVELLE 
FLORIDAN ET ELVIDE 
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Floridan et Elvide is a fifteenth- century tragic nou- 





velle, written about 1456 by Rasse de Brunhamel. In it 
Brunhamel expanded a Latin narrative composed some 





forty or fifty years earlier by Nicolas de Clamanges, a 
teacher of rhetoric at the University of Paris and later a 
papal secretary at the Avignon court. Brunhamel dedi- 
cated Floridan et Elvide to his patron Antoine de La Sale. 
The work survives in manuscript form and in early pub- 
lished editions as an appendage to La Sale’s most notable 
composition, Le Petit Jehan de Saintré. 

The present dissertation is a study and a critical edi- 
tion of the Floridan et Elvide text. Of the four Floridan 
manuscripis extant, three have been utilized for this edi- 
tion, i. e. the Barrois MS. (B.N., nouvelles acquisitions 
francaises, 10057), the Vatican MS. (Reg. Lat., 896, and 
the British Museum MS. (Cotton Nero D IX). The reading 
of the Barrois MS. has been presented in its entirety, the 
above-mentioned manuscripts being collated with it. In 
one section, where the reading of the Barrois is at vari- 
ance with a shorter version preserved in all the other 
manuscripts, both the Barrois and the Vatican MS. texts 
have been reproduced. A fourth manuscript (B. N., 
francais, 1606) which was found to be inferior and unreli- 
able was not used for this edition. For Clamanges’ Latin 
text, the reading of what is believed to be the oldest sur- 
viving manuscript has been presented. This manuscript 
(B. N., fonds latin, 3128), dating from 1448 or eleven 
years after the death of Clamanges, has been corrected 
from the reading of two other manuscripts. 

In addition, the dissertation presents a survey of the 
nouvelle to 1500, and of the brief narrative genres in 
French which preceded the actual emergence of the nou- 
velle. In this historical survey Floridan et Elvide is 
placed in the literary tradition of the fifteenth century. 
Analogues and possible sources of its motif in Latin clas- 
sical literature and in Patristic and medieval hagiographic 
writings are discussed. Similarly the adaptations which 
the story underwent at the hands of a half dozen novellieri 
and nouvellistes to 1600 have been examined. Since the 
subject of this nouvelle concerns the suicide of an eloping 
bride threatened with rape by four peasants who have 
treacherously killed her fiance,.the morality of suicide to 
preserve virginity as viewed in the fifteenth century has 
been investigated. 

The career of Clamanges has been reviewed with par- 
ticular attention to his role in the French humanist move- 
ment in Paris c. 1400. Long credited with being respons- 
ible at least in part for a revival of classical eloquence 
and rhetoric at the University of Paris, Clamanges in 
recent studies has emerged as the most representative 
figure of a group of Parisian humanists who apparently 
had much in common with earlier and contemporary 
humanist groups in Italy. The various views which have 
been held in recent times regarding the origin, nature, 
and duration of this early French humanism and regarding 
its relation to Italian humanism have been cited. 

Much less information is available concerning Rasse 
de Brunhamel. He probably served for atime as La Sale’s 
personal secretary and scribe. In Floridan et Elvide Brun- 
hamel expanded Clamanges’ text to about three times its 
original length. Features which mark his rendition of the 
narrative include the addition of realistic and picturesque 
traits, and the insertion of more literary allusions and 
moralizing passages. Both Clamanges and Brunhamel 
showed a preference for the pathetic and exclamatory style. 

Microfilm $2.50; Xerox $7.20. 155 pages. 





























The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








LANGUAGE AND LITERATURE 





NEO-CLASSICAL SATIRE: 
THE CONSERVATIVE MUSE. 


(L. C. Card No. Mic 60-70) 


Harold Joel Harris, Ph.D. 
The Ohio State University, 1954 


Satire flourished in England during the neo-classical 
period, which, in contrast to the preceding period that 
Cromwell put his stamp on, was pervasively conservative. 
In politics, in economics, and in religion there was an 
almost universal acceptance of things as they were. Most 
of the neo-classical satirists did more than go along; they 
lent their satiric talents to the defense of the established 
order. Their attacks were for the most part directed 
against such relatively ineffectual “outs” as the dissenters— 
or against the generalized depravity of the age, always 
easy game for the satirist. 

At least a few of the neo-classical satirists, however, 
men to whom I have given the name “dynamic conservative” 
in order to distinguish them from the conventional or real- 
istic conservative satirists of the period, did not confine 
themselves to easy game. In fact Arbuthnot, Gay, Pope, 
and Swift satirized those in power as often as they attacked 
those out of power. The Dunciad, The Beggar’s Opera, A 
Modest Proposal—each of these satires lashes out at highly- 
placed and powerful evil-doers. John Dryden, a very great 
artist but not one given to disturbing the peace, sounds in 
his satire like an official spokesman for the ruling class 
compared with the Swift of A Modest Proposal. Even more 
is that true of lesser realistic conservatives, men like 
Tom D’Urfey and Ned Ward. 

Moreover, the dynamic conservatives approach trouble- 
some contemporary problems in a less “literary” fashion 
than do their contemporaries; they are less bound by the 
rhetorical conventions which are of such great importance 
in the rules-conscious neo-classical period. They accept 
those conventions and use many of them, but assign them 
a relatively subordinate role. The result is that where 
the more conventional (in the fullest sense of the term) 
realistic conservative satire so often wears an abstract 
look, dynamic conservative satire offers to our view very 
hard particulars. There is no possibility of mistaking 
Swift’s Modest Proposal for a literary exercise designed 
to show off its author’s knowledge of traditional satiric 
models and his obedience to them. 

Dynamic conservative satire also approaches history 
differently from the conventional satire, which encloses it. 
The realistic conservatives tend to be either patronizing 
to the past or, like Dryden in Absalom and Achitophel, 
hardheadedly utilitarian in regard to it. In Absalom Dry- 
den invokes the past solely to denigrate a slice of the 
present. Swift, however, in The Battle of the Books, makes 
Duns Scotus and Aquinas, men who belong to history, allies 
of his contemporaries Dryden and Roger L’Estrange in 
order to make the past and the present simultaneously 
comment on each other. In The Battle the comment is 
unfavorable, because for Swift the Medieval philosophers 
had the same undesirable qualities as those modernwriters 
he disliked. Elsewhere, though, he links historic and con- 
temporary figures to show the continuity of certain desir- 
able traits. The difference is this: for the dynamic con- 
servatives, history is a continuum, the classical past just 
as capable of producing great men and works of art—and 























fools and inferior art works—as the present age. The 
dynamic conservatives have great respect for the accom- 
plishments of their own time, but they are also aware of 
its limitations and that it is the nature of society always 
to offer roughly the same combination of possibilities and 
limitations. 

Just as man is limited in time, so he is limited in mind. 
Out of the recognition of this latter limitation comes the 
anti-intellectualism of dynamic conservatism. Reason is 
man’s most precious possession, in this view, but men are 
reasonable only intermittently, and Reason is restricted 
in what it can and cannot achieve. When it makes too great 
claims for itself, ignoring its limitations and failing to 
recognize the claims that faith makes, dynamic conserva- 
tive satire attacks it. That attack is made in Arbuthnot’s 
Memoirs of Martinus Scriblerus, in The Beggar’s Opera, 











in The Dunciad, in A Tale of a Tub, and in Gulliver’s 
Travels. 

In Gulliver’s Travels the defense of Reason against 
hyper-Reason, against the belief in man’s illimitability, 
takes a special form. Book IV of Swift’s work is primarily 
a satire on Utopianism, and as such it focusses on Lemuel 
Gulliver, the supreme Utopian. Swift is very much at- 
tracted by the idea of the life lived according to Reason— 
much in the Houyhnhnm way is unquestionably as attractive 
to him as he makes it appear to the reader—but Gulliver 
is a fallible human who cannot possibly hope to follow the 
Houyhnhnm way himself, much less make the rest of his 
European fellows do so. Yet he ends his travels with a 
deep-seated aversion to the whole of mankind because 
men will not do what they can not: live completely ra- 
tional lives. There is an anti- Utopian strain in The Dun- 
ciad and in the Memoirs of Martinus Scriblerus too, as 
well as in Samuel Johnson’s Rasselas, but Gulliver’s 
Travels epitomizes dynamic conservative anti-Utopianism. 

Anti-Utopianism in our own day has taken a quite dif- 
ferent form, at least in perhaps the two best-known con- 
temporary works embodying it. Both George Orwell’s 
1984 and Aldous Huxley’s Brave New World move far 
beyond the anti-Utopias of the dynamic conservatives in 
the direction of total pessimism. Only once in dynamic 
conservative satire, in the last book of Pope’s Dunciad, 
does pessimism go nearly that far. Swift, as is too well 
known, is pessimistic enough, yet even in Gulliver’s 
Travels a very guarded optimism prevails at the book’s 
end. And neither Gay nor Arbuthnot ever loses faith in 
man’s ability at least to endure, although The Beggar’s 
Opera is hardly sanguine in its estimate of society’s 
chances. 

The satire of Arbuthnot, Gay, Pope, and Swift is, then, 
devoted to maintaining an ordered society, to safeguarding 
tradition, to withstanding the presumptions of Reason, and 
to destroying the Utopias that Reason sometimes throws 
up. But it is a satire which at the same time is sharpest 
in its attacks on those who are doing the ordering in so- 
ciety, vigorous in its assertion of the greatness of its own 
times, and passionate in its defense of Reason. Much 
more aware of the complexity of society, and aware too 
of the attractiveness of ideas which they fear and despise, 
the dynamic conservatives bring to their satire a richness 
that is absent from the greater part of the more univocal 
satire of their age. They cannot accept as given whatever 
values, social as well as literary, are the dominant ones. 
Yet they will not tolerate those who in haste would remake 
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their world, a world whose shortcomings they are keenly 
aware of but one which is, after all, the only world they 
have. Microfilm $3.25; Xerox $11.00. 250 pages. 
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C. S. Lewis’s scholarly, critical, imaginative, and 
religious writing makes him a controversial literary fig- 
ure, who provokes varied reactions to his themes and 
techniques. The published criticism about him is almost 
exclusively limited to reviews of individual books, with 
no survey of the literary theory underlying all of his criti- 
cal and imaginative writing. Analysis of this theory re- 
veals, within the diversity of his work, an element of unity 
on which rests his chief contribution to contemporary 
literature. The aim of this thesis is to evaluate Lewis’s 
critical and imaginative works in terms of this unifying 
factor. 

His major premise is that myth is fundamental to the 
human imagination: both language and literature develop 
from the instinctive perception of valid relationships be- 
tween concrete and abstract phenomena. The metaphors 
implicit in language are expanded in poems and stories, 
which appeal because of their profound significance. Since 
this myth-making faculty is for Lewis the essence of lit- 
erature, he bases his critical judgments on the standard 
of mythopoeia. 

The first chapter defines this concept of myth, explains 
its relationship to literature, and delineates Lewis’s theory 
of the function of criticism. His practice of this theory 
has resulted in challenging criticism, which is discussed 
in the second chapter. Both in his major works, The Alle- 
gory of Love and English Literature in the Sixteenth Cen- 
tury, and in reviews and articles, Lewis has upset conven- 
tions of literary history. Such provocative judgments as 
his repudiation of the “personal heresy” and his emphasis 
on medieval romance as the central English tradition stem 
from the major premise of mythopoeia. 

The relationship between Lewis’s'criticism and his 
imaginative writing is an important feature of his literary 
career. The assumption of this thesis is that Lewis has 
never achieved complete success as novelist, poet, or 
fairy-story teller because there is an unresolved conflict 
between his theories and his talents. His experiments 
with a variety of forms in verse and prose, ranging from 
undergraduate lyrics to the popular Screwtape Letters, 
reveal greater power in satire than in fantasy. Analysis 
of these works in the third chapter traces Lewis’s attempts 
to embody theory and thought in imaginative form. 

Further experimentation is found in his trilogy: Out of 
the Silent Planet, Perelandra, and That Hideous Strength. 
Although their diverse techniques call for independent 
judgment, their common themes afford significant com- 
parisons. Lewis’s attempt to devise a new mythology con- 





























trasts with his use of the Cupid and Psyche myth in his 
last novel, Till We Have Faces. The uneven achievement 








of these mythopoetic efforts, as discussed in the fourth 
chapter, is far surpassed by the creation of a fairy-tale 
series. These children’s stories, discussed in the fifth 
chapter, are the best examples of Lewis’s application of 
the theory of mythopoeia. His aims are illuminated by 
comparison with the work of certain contemporaries -- 
Charles Williams, J. R. R. Tolkien, and Owen Barfield -- 
whose ideas Lewis has been interested in, but the major 
discernible and acknowledged influence is that of George 
Macdonald. 

The identification of myth with language as well as 
literature is integral to Lewis’s thought. His emphasis 
on the mythic nature of language as a theme in his novels 
and criticism explains the elements most characteristic 
of his own prose style. The analysis in the sixth chapter 
of his theory and use of language stresses the close rela- 
tionship between his critical and imaginative writing. The 
conclusion of this study is that Lewis’s development and 
application of the theory of mythopoeia establishes a sig- 
nificant basis for contemporary literary criticism. 

Microfilm $5.75; Xerox $20.20. 451 pages. 
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This study is an attempt to present the life and works 
of Horace Binney Wallace (1817-1852), Philadelphia man 
of letters, who, mainly as a result of his passion for ano- 
nymity, has not received the kind of recognition that the 
quality of his works warrants. 

Son of a distinguished Philadelphia family, Wallace 
was born in 1817. He attended the University of Pennsyl- 
vania and Princeton, where he graduated in 1835. After a 
brief interest in medicine and chemistry, he finally chose 
law for his profession and was admitted to the Philadelphia 
bar in 1840. Meanwhile he had also written two novels and 
a number of short stories and essays, which appeared for 
the most part under the pseudonym “William Landor,” an 
identity that as a popular magazinist was emerging side 
by side with that of H. B. Wallace, the brilliant young law- 
yer. Among these eerly writings, the anonymous Gothic- 
domestic romance, Stanley (1838), is outstanding as a 
storehouse of Wallace’s penetrating ideas on a great vari- 
ety of subjects. Poe, who borrowed extensively from the 
work, said of “William Landor” in A Chapter on Autog- 
raphy: “He is an elaborately careful, stiff, and pedantic 
writer, with much affectation and great talent. Should he 
devote himself to letters, he cannot fail of high success.” 

Subsequently Wallace lost his “stiff, pedantic” style, 
losing also his interest in fiction. His second period 
(1845-50) saw almost a convergence of his literary and 
legal interests. As a lawyer he chose not to practice but 
to collaborate with his friend, the later Judge John I. Clark 
Hare, in editing for American use some forty volumes of 
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English and American decisions and Exchequer Reports. 
Writing, on the other hand, for the editorship of Rufus W. 
Griswold on Washington and Napoleon, or for another 
friend, George P. Morris, in the National Press and the 
Home Journal, he used a forceful, precise prose, achieved 
through the discipline of his legal training, to comment on 
books, art, politics, and all other aspects of the contempo- 
rary scene. 

Wallace’s political conservativism seems to have been 
the natural accompaniment of his rather reserved nature. 
The records of his life are relatively scarce, but there 
seems little doubt that he was strongly repressed. He 
never married; even in his apparently ardent friendship 
with Emily Chubbuck Judson there prevailed an atmosphere 
of reticence. 

In 1850 Wallace visited Europe for a year, and thus 
began his third period, during which there appeared in his 
writing a preoccupation with beauty, which evoked some of 
his most profound utterances -- sometimes in response to 
Swiss scenery, sometimes to Gothic cathedrals and Italian 
paintings. It was on this journey that he formed a friend- 
ship with Julia Ward Howe and made the acquaintance of 
Auguste Comte, who, unaware of Wallace’s reservations 
about positivism, considered him his foremost American 
disciple. “D’aprés un rare concours,” Comte wrote of 
Wallace in one of his prefaces, “entre le coeur, l’esprit, 
et le caractére, il devait puissamment seconder la difficile 
transition réservée au dix-neuvieme siecle.” When Wal- 
lace returned to the United States he was to remain here 
only a year anda half. Toward the end of 1852 it appears © 
that he began to suffer from cerebral lesions, which brought 
on in him a fear of insanity. He went to seek medical ad- 
vice in Paris, and there he committed suicide on December 
16, 1852, at the age of thirty-five. 

Some of Wallace’s writings were collected after his 








death in Art, Scenery and Philosophy in Europe (1855) and 
Literary Criticisms (1857). — 
Microfilm $4.85; Xerox $16.20. 377 pages. 
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This work endeavors to examine the preoccupation with 
Spain and things Spanish existent in the French collective 
imagination during the first half of the XIXth century. The 
“image” of Spain in France is by definition a subjective 
representation, composed of certainties and suppositions, 
enthusiasms and prejudices, preconceived ideas and cur- 
rents of opinion. It is in fact a synthesis of all these ele- 
ments, constituting a typically French attitude towards the 
Spanish reality. 

The years 1800 to 1850 have been chosen because dur- 
ing that time the relations between the two countries were 
particularly important. The Napoleonic invasion, the ex- 
pedition of 1823, the political upheavals which took place 
in Spain could not help but modify the traditional French 
ideas about that country. The influence of writers in gen- 
eral and Romantic writers in particular was likewise very 
significant. 





The image of Spain in France manifests itself in a great 
number of ways. This dissertation is therefore not limited 
to the presence of Spain in French literature, but also ex- 
amines the Hispanic influence in fashions and music, in 
dancing and smoking, as well as in other aspects of every- 
day life. Data of a sociological nature is particularly pre- 
cious evidence, since it is the French character as a whole 
which is the object of investigation. For this very reason, 
quotations have been chosen from sources 4s varied as 
possible. Critical judgment of particular authors has been 
systematically avoided. A tendency to neglect authors of 
the first rank will be apparent: the image that Hugo, for 
example, has of Spain is profoundly personal, and consti- 
tutes an influence on collective imagination rather than 
evidence of it. Particular attention has been paid to the 
narratives of travelers and to second-rate authors, whose 
works tend to reflect more faithfully the image studied. 

This essay is divided into three parts. The first part 
endeavors to establish the degree to which Spain was pres- 
ent in the French collective imagination, and to trace the 
evolution of the image under the influences of events and 
of literature. The second part examines the principal 
elements of the image, and points out that a majority of 
those elements can be found in Mérimée’s Carmen. The 
third part attempts to show to what psychological neces- 
sities the image corresponds: itexplains the image through 
an analysis of the collective soul. 

An extensive bibliography, both of primary sources and 
of critical works dealing with the problem, is provided. 

The object of this work is to show that, contrary to what 
is generally believed, the French, between 1800 and 1850, 
sincerely admired Spain, and that this admiration went far 
beyond a simple Romantic delight in local color. 

Microfilm $4.10; Xerox $14.40. 317 pages. 
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This study is a record of the English career of Rabin- 
dranath Tagore (1861-1941), India’s foremost modern poet 
and man of letters. It includes an account of his six trips 
to England, a brief analysis of some of his most popular 
English works, a history of his friendship with some of 
the most important literary figures of our times, and an 
evaluation of his contribution to English letters. Tagore’s 
English career is a subject of some importance, for during 
his lifetime the Indian poet was a popular and prolific 
writer, producing before his death over fifty-five English 
works, including four novels, six volumes of short stories, 
and several volumes of poetry, plays, and essays. Tagore’s 
English friendships are of significance, too, for included 
among his friends and admirers were such prominent poets 
and writers as Ezra Pound, W. B. Yeats, May Sinclair, 
Ernest Rhys, Sturge Moore, Lawrence Binyon, Bernard 
Shaw, and Robert Bridges. 

In this work, the author has presented in narrative 
form a complete record of Tagore’s relationship with Eng- 
land and English literature, beginning with his introduction 
to Shakespeare at the age of eight and ending with his ac- 
quiring of an honorary doctor of letters degree from Oxford 
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University in 1940 at the age of seventy-nine. The author 
has quoted liberally from the English newspapers of the 
day, from English reviews of Tagore’s work, and from 
letters, articles, biographies, autobiographies, memoirs, 
and reminiscences of those in England who knew him best, 
in an attempt to recapture the excitement that Tagore and 
his work once occasioned in England, not only among poetry 
lovers in general, but also among some of the most astute 
critics of the day. In discussing the tremendous popularity 
of Tagore’s early work, especially his first book of poetry, 
the Gitanjali (1913), the present writer has attempted to 
evaluate the impact that Tagore’s work made upon his 
literary friends, especially Ezra Pound and W. B. Yeats, 
the two most famous of all his early admirers. Also in- 
cluded in this study are a history of Tagore’s English 
reputation and an attempt to account for his sudden rise to 
popularity in 1913 and 1914 and his equally sudden loss of 
reputation after the first world war. 

The purpose of this work, then, is to shed light upon a 
fascinating, but little-known, chapter in modern literary 
history, to rediscover an important literary figure, and to 
call attention to several significant creative works, which 
have, like their author, faded into an undeserved obscurity. 
Microfilm $2.95; Xerox $10.20. 227 pages. 
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At the present time, when both theology and literary 
criticism are enjoying a remarkable renaissance, it is 
not surprising to find that they have proved mutually at- 
tractive. Amos N. Wilder and Nathan A. Scott, Jr. are 
the foremost representatives of the literary criticism 
being produced today by the Protestant “theological circle.” 
They write within a theological climate which encourages 
a dynamic attitude toward the secular culture. Paul Tillich 
is the leading contemporary theologian who has devoted 
attention to this area. This study is an examination of the 
nature and relationship of certain aspects of Tillichian 
theology to the critical theory and practice of the above 
named theologian-critics. 

Rather than accept secularism either as “practical 
atheism” or as religion, these men loko upon the secular 
culture as a means to religious insight and an object of 
religious mediation. The function of both theology and a 
theological criticism of literature should be bridgebuild- 
ing, correlation, reconciliation, mediation, apology. The 
factor which gives unity to the existentialist and apolegetic 
aspects of their thought is the Tillichian “Protestant prin- 
ciple.” They reject in both theology and aesthetics the 
self-sufficient attitudes of “autonomy” and the rigidity of 
“heteronomous” authoritarian systems. They are in funda- 
mental agreement in their criticisms of logical positivism, 
Barthianism and Liberalism. 

Although Tillich has not attempted any systematic 
aesthetic, he has been vitally interested in the relation of 








art to religion. In addition to his instructive comments on 
art there is in the theology itself concepts which are rele- 
vant to aesthetics. His ideas on meaning, insight, belief- 
ful realism, kairos, revelation, symbol, the unconditional, 
and ultimate concern, are important means of relating 
theology and criticism. Tillich’s own judgment of the func- 
tion of art is, if not utilitarian, at least analogical. 

The aesthetic doctrine of the theologian-critics is based 
upon an introspective, “anthropological” analysis of the 
artist’s dilemma, the creative process, and the aesthetic- 
religious response. Scott, who is especially indebted to 
Tillich and Maritain, operates from the premise that the 
“religious dimension is something intrinsic and constitu- 
tive of the nature of literature itself.” Wilder sees a 
“consubstantial” relationship, but he maintains that there 
is a “radical distinctiveness” between the biblical message 
and cultural manifestations of religious concern. Both 
men reveal in their critical judgments a sophistication 
uncommon to the traditional *religious” approaches to 
literature. In analyzing the works of such men as Kafka, 
Lawrence, Eliot, Faulkner, and Jeffers, they attempt to 
show an “ultimate concern” which is an underground 
aspect of the modern “literature of estrangement.” The 
principal elements in Tillichian theology which accommo- 
date this attempt are the existentialist philosophy of re- 
ligion, the Protestant principle, and the revitalized concept 
of symbol. 

This return to a “creative criticism,” a mode which 
has been less in prominence since the advent of the New 
Criticism, is characterized by an emphasis upon the 
“vision” of the artist and his total ideational development 
rather than upon the isolated art object. This contextualist 
endeavor presents the usual hazards which accompany 
selectivity and generalization, but the theologian-critics 
make no claims for the exclusiveness of their interpreta- 
tions. Like much modern literature, this criticism is 
concerned basically with metaphysical issues; itis a 
dimension to which “secular” criticism must give addi- 
tional attention if it is to interpret adequately the litera- 
ture of our age. 

Microfilm $4.15; Xerox $14.00. 322 pages. 
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With the increasing interest in the current of Roman- 
ticism already existing in the eighteenth century from the 
time of l’Abbé Prévost, Mercier’s long neglected works 
take on a renewed vitality. This study, primarily con- 
cerned with Mercier’s fiction, theater, literary criticism 
and observations of Paris life, is devoted to a demonstra- 
tion of his position as an important precursor of the lit- 
erary developments of the romantic era. In addition to 
Mercier’s pre-romanticism, this study attempts to illus- 
trate how an essential eighteenth-century dialectic makes 
of Mercier an extremely troubled and contradictory, but 
fascinating figure. He is caught between an enthusiastic, 
intellectual acceptance of the ideals for man and society 
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of the Enlightenment, and a desperate, emotional crisis of 
existence. Mercier finds refuge from the tensions of liv- 

ing this paradox in a literature of imagination and of criti- 
cal observation. 


Following the introductory chapter concerning Mercier’s 


life and career, the method employed is that of an analyti- 
cal examination of the significant themes and images re- 
curring in Mercier’s works. 

(Part Two: Aspects of Pre-Romanticism) Mercier’s 
attraction to the irrational, mysterious aspects of life and 
the universe, and his need for poetic communion with an 
unfamiliar nature of violent contrasts, reveal a reaction 
against the desiccating tendencies of rationalism in eight- 
eenth-century life. A look at Mercier’s theater and his 
notions of the genius and the poet point to the transition 
occurring between Diderot’s artistic conceptions and those 
of the romantics. His repeated treatment of persecuted, 
impossible love, and his anguished heroes’ isolation from 
society, are complemented by Mercier’s personal expres- 
sions of a melancholy desire to escape to a better existence 
“ailleurs.” A prevalence of images of horror and crime, 
and Mercier’s own death instincts uncover his understand- 
ing and complacent acceptance of a fatal “malheur,” domi- 
nating man while undermining the meaning of existence 
itself. 

(Part Three: The Abyss of Paris) An examination of 
Mercier’s role as observer and journalistic reporter of 
the realities of Paris life indicates the preponderance of 
“malheur” motivating his criticism. Horrified by its 
misery, Mercier considers Paris as no more than a 
“tombeau toujours ouvert”--and yet he becomes an enthu- 
siastic poet whenever he describes his intuitions of the 
vibrant, collective life of the city’s people. 

(Part Four: Mercier, Dreamer and Iconoclast) Mer- 
cier’s works are thus expressions of both a horror and an 
exaltation of life; desperate anguish before the reality of 
“malheur,” and imaginative dreams of a more perfect 
existence. This double capacity as dreamer and iconoclast 
corresponds to the impossible duality Mercier constantly 
experiences between fervent adherence to an optimistic 
“philosophie,” and an already romantic “mal d’existence.” 
A disturbing awareness of the inescapable “malheur” of 
man’s condition, soon to be an essential romantic attitude, 
has forced Mercier into a world of unsolvable paradox. 

Microfilm $4.10; Xerox $13.80. 319 pages. 
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For almost eighty years literary critics and reviewers 
have disputed the quality, the meaning, and the worth of 
the novels of William Dean Howells. Whether or not they 
have approved of Howells, they have been compelled to 
deal with him, not only because of the bulk of his work 
(and his eminence as an editor and a critic), but also be- 
cause of its importance as an expression of realism. The 
numerous and varied comments of the critics indicate 
several distinctive attitudes which seem to account in some 





measure for the conflicting evaluations. The purpose of 
the dissertation is to distinguish and identify those attitudes 
through studying the American criticism published in books 
and in magazines of respectable literary standing. The 
procedure has been to present the views of each group of 
critics in a separate unit. This method appeared to be 
most suitable to the purpose, for it reveals clearly the 
unity and the effect of important minority opinions which 
might be submerged in a purely chronological survey. In 
each chapter, therefore, I have defined one type of criti- 
cism, indicated the amount and the extent of that criticism, 
presented the essence of the opinions, and commented as 
objectively as possible on the fidelity to fact, the consist- 
ency, and the degree of recognition of Howells’s intention 
and meaning. 

During the first ten years of Howells’s career as a 
novelist, from 1872 to 1881, the “genteel” critics who 
dominated the literary world tended to judge him favorably. 
His novels were written in the clear, flexible style that had 
pleased the readers of his travel books, and they were 
obviously moral, decorous, and charming. Although they 
sometimes contained irony and gentle satire, their view 
of the world was the accepted view of persons of culture 
and good taste. The novels seemed to be in harmony with 
the moral and romantic attitudes and biases that prevailed 
at the time. No specific rules had been established for the 
criticism of the novel, but in general the editors andcritics 
wanted fiction to meet the standards that had been set up 
for poetry. Somewhat vaguely, they expected the novel to 
present moral ideas in terms of beauty and truth, to ex- 
press the imaginative insight of the human soul, and to 
preserve a traditional romantic idealism. And yet, per- 
haps because dogmatism appeared to be unnecessary, the 
criticism remained largely individual, expressive of the 
personal tastes and preferences of the writers. They 
discussed the novels directly, honestly, and sympatheti- 
cally, establishing no rigid pattern of group judgment. 
When Howells turned away from the travel formula in The 
Undiscovered Country (1880) and Doctor Breen’s Practice 
(1881) to deal more directly with the American scene, 
there were a few complaints against his use of “unrepre- 
sentative” subjects and commonplace incidents, yet these 
charges were minor. 

But the vigorous realistic treatment of New England 
life in A Modern Instance, in 1882, challenged the authority 
of the idealistic-moralistic conception of literature. With 
this novel Howells became the center of a conflict that was 
to rage for nearly twenty years. Convinced that the book 
was harmful to both literary and social conventions, the 
critical majority immediately attacked Howells and ex- 
pressed their creed firmly and explicitly. They demanded 
that the novel present an idealized picture of life, quite 
apart from the facts of existence; they wanted it to exem- 
plify virtue and at the same time to lend moral sanction 
to the myth of the wholesome American community. The 
function of the novel was to elevate, inspire, teach, and 
entertain. The good characters and the bad should be 
sharply distinguished, the story interesting and strong, 
the conclusion definite and happy. At all costs, the novel 
was to avoid the gross, the vulgar, and the indecorous. 
Using these criteria, the reviewers denounced in Howells 
the unidealized picture of life, the use of commonplace 
persons, incidents, and motives, the analytic method, the 
sacrifice of action and story to character study, and the 
unresolved or unhappy ending. In their bitter comments 
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on The Rise of Silas Lapham, three years later, the critics 
accused Howells of distorting life; they charged that his 
method was inartistic and incompatible with beauty; they 
indicted him for dealing with foul, indecent material. 
Thereafter, the critics began to ignore form, to misinter- 
pret the facts and the meaning of the novels, and to show 
inconsistencies in their criticism. When Howells turned 
more directly to social criticism in 1887, the first reaction 
was to deny the validity of his portrayal of life; then the 
reviewers called the novels tedious and boring. After 1894, 
when he abandoned for a time his more explicit social 
criticism, there was a noticeable slackening of the antago- 
nism toward the novelist. 

Finally, after the close of the century, idealistic- 
moralistic criticism began to lose its rigidity. It was 
vitiated by the consistent practice of Howells and other 
realists, the spreading of scientific thought, the growing 
reputation of European novelists, the development toward 
impressionism and aesthetic criticism, and the drift of 
younger Americans toward the more disruptive force of 
naturalism. Despite occasional reaffirmations, it ceased 
to rant against Howells’s realism per se; it accepted 
perforce the ideas and practices that had won acceptance. 
Gradually, it became transformed into the amorphous kind 
of criticism that is most suitably described as conventional. 

Even in 1882 Howells had his defenders—men who be- 
lieved as he did that romanticism had outlived its useful- 
ness and that a broad truthfulness of treatment was the 
appropriate mode of the American author. The realists 
felt that romanticism was essentially aristocratic and 
false. They wanted fiction to study human nature in its 
ordinary aspects, to give a scientific representation of 
recognizable normal life as it is experienced. They 
warred on the conventionality that required important 
fictional characters to be refined and socially proper; 
they rejected abstract types, romantic devices, and senti- 
mentalism. The realists found in Howells’s work a truth 
of character, motive, and action, a note of sincerity, sym- 
pathy, and respect for American life, and a comprehension 
of phases of life not presented elsewhere. When Howells 
developed in 1888 his concept of critical realism—‘“the 
power of dispersing the conventional acceptations by which 
men live on easy terms with themselves, and obliging them 
to examine the grounds of their social and moral opinions”— 
the other anti-romanticists quickly adopted his view. But 
they could not approve Howells’ leaning toward socialism, 
as revealed in A Traveler from Altruria (1894), and later 
they were at odds with the exponents of literary naturalism. 
By the early twentieth century, when their cause had been 
vindicated, the realists no longer fought to extend the scope 
of fiction. Their position had become conservative, and by 
approximately 1920 the old realistic school had run its 
course and died out, its battle won, its cause all but for- 
gotten. 

Inevitably the early twentieth century saw a revolt 
against what probably seemed a conspiracy to preserve 
Victorian restrictions and taboos on American fiction. In 
1913 John Macy’s The Spirit of American Literature ush- 














ered in an iconoclastic criticism that attacked every idea, 
custom, and practice which appeared to have limited, in- 
hibited, or thwarted the free individual development of 
creative genius in America. It attacked Puritan morality, 
tradition, convention, dogmatism, and authoritarian judg- 
ments of any kind. Largely negative in effect, it was a 
“debunking” or rejection of all writers who did not picture 





life with the easy freedom and the radical views that the 
critics admired. Since Howells was an honored major 
figure who really belonged to the past, he was an obvious 
target for the iconoclasts. For twenty years successive 
writers labeled him a victim of tradition, Europe, and 
Boston; a man who knew nothing of life; a mere “contriver 
of pretty things,” a stylist; a member of the bourgeoisie, 
blood brother to Andrew Carnegie; a pretender who lacked 
a sense of values. They established the fashion of denounc- 
ing him for prudery, the avoidance of ugly or brutal facts, 
the emphasis on *the smiling aspects” of life, and his 
failure to deal with material in the manner of a Dreiser. 
As a result of their animadversions, Howells’s critical 
reputation reached its nadir in about 1930. The iconoclasts 
minimized or ignored some qualities of Howells and showed 
a lack of balance, but they fought vigorously against the 
“Dead Hand of Tradition,” and they forced a revaluation of 
literary figures and critical principles. After 1934, new 
interests and developments seem to have diverted this 
highly vocal group. 

Several years after Howells’s death in 1920, a few 
sociologically minded writers saw in his novels, particu- 
larly those from 1887 to 1894, a perception of issues vital 
to the growth of democracy. The criticism of these lib- 
erals and Marxist sympathizers was limited because it 
tended to view the novels as social documents and to ignore 
aesthetic values; also, it was inclined to accept uncriti- 
cally much of the comment of the iconoclasts. But these 
writers actually re-examined the period of Howells’s 
social criticism and the novels that interested them, and 
have had a strong influence on more recent estimates of 
him. To the sociological critics, Howells became impor- 
tant because he was one of the earliest American novelists 
to play a self-conscious role in furthering the cause of 
liberalism. In their opinion, he was prudish and super- 
ficial, too submissive to the Boston social world, and 
largely ignorant of basic social and economic forces, but 
he was alert to the changes taking place in his society and 
aware of most of the underlying implications. They noted 
that he expressed a sense of the injustices resulting from 
a competitive industrial system and urged implicitly or 
explicitly some efforts toward economic and social reform. 
Although his methods were not satisfying to the more radi- 
cal critics, they felt that his aims were right. The narrow 
sociological bias in criticism of Howells waned after 1939, 
when improved conditions in the United States and disillu- 
sioning events abroad (the Spanish War, the Moscow Trials, 
the Berlin-Moscow Pact) led a number of Marxist party 
line critics to renounce their allegiance to Communism 
and to abandon their doctrinaire critical position. 

Early in the twentieth century there emerged a color- 
less, flexible attitude toward Howells that has grown to be 
the predominant conventional historical one. At first it 
was a mixture of the more tenable ideas of the idealistic- 
moralistic criticism and the accepted lines of American 
realism. Later it was influenced strongly by the scathing 
remarks of the iconoclasts. Later yet it absorbed the 
demonstrable judgments of the sociological critics. The 
conventional criticism is not a body of work inspired by 
the same thesis or bias, as were the views described 
earlier, yet it has certain identifiable characteristics. It 
is cautious and conservative criticism, retaining some- 
thing of the air of textbook discussion; it offers little fresh 
insight or incisive observation; and it consistently slights 
Howells’s social novels. The usual safe conclusion is that 
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he wrote well about what he knew; that he was superseded 
after 1900 by younger writers who dealt more vigorously 
and profoundly with life; but that he provided prehaps the 
best source for manners and social history of the later 
nineteenth century. 

Since 1929, the year in which the quarterly American 
Literature was founded, more disinterested attempts have 
been made to clarify certain facts about Howells and to 
revaluate his novels and his achievement. What has evolved 
is not a school but a criticism that is marked by specific, 
knowing comment which reveals fresh insight into the novels 
and superior commandof historical facts and developments, 
and which exhibits a deep interest in the social signifi- 
cance of Howells’s fiction—not from the activist view of the 
social function of literature, but from the critical stand- 
point: it seeks to interpret meaning and relevance for 
Howells’s time and for our own. At its best this criticism 
exemplifies scholarly care, precision, and impersonality. 
The more recent scholarly critics have found Howells a 
sensitive, highly civilized artist, fully aware of the social 
developments of his time. They stress that he was the 
first novelist to touch upon the fundamental causes of 
social unrest in America, the first to challenge the indi- 
vidualistic basis of competitive capitalism, the first to 
present an economic criticism based on a plan of socialism 
and absolute equality. Also, he incorporated his social 
criticism in his novels with notable skill and craftsman- 
ship. Conversely, the critics find him reticent, though not 
exceedingly so for the Victorian age, and deficient in pas- 
sion and power. 

The results of scholarly research and criticism have 
effected a decided improvement in Howells’s critical repu- 
tation since 1937. The large number of studies dealing 
with him and the increased respect he now commands re- 
flect a marked revival of interest in his fiction. The bib- 
liography by William M. Gibson and George Arms and the 
American Writers Series Volume by Clara and Rudolph 
Kirk (the best treatment of the man) suggest his re-estab- 
lishment as a major author. Oscar W. Firkins’s acute 
though limited 1924 study of Howells remains the most 
substantial criticism of the novels as a whole, but impor- 
tant specialized studies have been made, and several books, 
including a much-needed biography, are now being pre- 
pared for publication. 

The criticism of Howells has developed along odd lines 
as the taste and interests of successive generations of 
writers have changed. Much of it has not been criticism 
of the novels at all, but expressions of various attitudes 
toward the man and the myth—the “Dean of American 
Letters.” For different-people he has stood for different 
things, and many writers have not taken the trouble to find 
out what he did symbolize. The present critical interest 
in Howells may be partly owing to a reaction against the 
extreme devaluation of a generation ago. The mere revela- 
tion of distorted facts and the piercing of accumulated 
legends is a herculean task. Once the scholars’s penchant 
for solving riddles and correcting errors is satisfied, 
Howells may again relapse into the category of the for- 
gotten. Yet it appears certain that under the present con- 
ditions of life he will not descend to the depths of 1930. A 
criticism that is scholarly and free can never discount 
entirely a body of fiction that is competently written and 
indisputably democratic. 
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Every year in many remote villages in New Mexico 
people gather at Christmas and Easter to witness dramatic 
productions of Biblical stories concerning these two sea- 
sons. Although these religious performances have taken 
on many new characteristics through the centuries, they 
are not, as many critics think, a new and quaint form of 
folk drama but instead are a curious remnant of a very 
old form of religious drama which was transported from 
medieval Spain to colonial Mexico and finally up the Rio 
Grande valley to New Mexico. Certainly these plays have 
come a long way from their medieval ancestors, the re- 
ligious mysteries that were part of the liturgical services 
within the church, and have disintegrated and become 
secularized through their transmission from the church 
to the laity. 

Of the ten extant plays in New Mexico today, three treat 
subjects from the Old Testament: Addn y Eva, Cain y Abel, 
and Lucifer y San Miguel. Plays of Adam and Eve and 
Cain and Abel were not new, having been presented in Mex- 
ico, Spain, and central Europe. Five of the extant plays 
present subjects from the New Testament: El Coloquio de 
San José, Los Pastores, Auto de los Reyes Magos, El Nifio 
Perdido, and La Pasion. There are two others not liturgi- 
cal in origin, which can be traced back to the Middle Ages, 
Los moros y los cristianos and Las Cuatro Apariciones 
de la Virgen de Guadalupe. The former, which relates the 
story of the battle between the Moors and the Christians 
and the ultimate victory of the Christians, was a popular 
play both in Mexico and Spain, having had a special festival 
date set aside for its performance. The latter is very 
closely allied to the medieval miracle play and to the many 
medieval legends of miracles performed by the Blessed 
Virgin Mary. 

The New Testament subjects proved to be more popular 
in New Mexico. The Shepherds play (Pastores) achieved 
the greatest popularity in the southwestern section of the 
United States, manuscripts of the play being found in New 
Mexico, Arizona, California, Texas, and Colorado. Of the 
119 known manuscripts of this one play, 95 are found in 
New Mexico. It presents the annuciation of the birth of 
Christ to the shepherds and their journey, amid many 
comic distractions, to the holy manger, where they pre- 
sent their humble offerings and adore the child. El Colo- 
quio de San José contains the story of Joseph’s selection 
as Mary’s husband and the legend of the flowering rod and 
Auto de los Reyes Magos the visit of the wise men to the 
manger at Bethlehem. El Nifo Perdido (The Lost Child), 
while not a Christmas play, is thought to have been per- 
formed during the Christmas season and contains the 
story of Jesus before the Doctors in the Temple. The 
play achieving the second greatest popularity in New Mex- 
ico is the Passion play, La Pasion, dealing with the last 
days of Christ’s ministry on earth, his trial, and his cru- 
cifixion. Almost no manuscripts of this play survive, and 
it has disintegrated into a ceremonious procession begin- 
ning Holy Thursday and ending with the Easter morning 
Mass. 
































The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











rane 


— 





LANGUAGE AND LITERATURE 





3299 








That the New Mexican plays still have many liturgical 
elements of medieval religious drama can be observed in 
the Pastores play in the annunciation, the adoration, the 
offering, and the leavetaking; in the Reyes Magos (Three 
Kings) play in the offering; and in the Passion plays in the 
burial of the Sacred Host on Good Friday and its elevation 
on Easter morning. Many farcical elements have crept 
into the plays, but the religious and devotional spirit has 
persisted through the centuries. 
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From the date of the publication of The Power of Sym- 
pathy in 1789, to about 1820, when James Fenimore Cooper 
began to write creditable fiction, an American novel came 
into existence. It developed slowly, we must note, and 
under the conflicting (and unequal) pressures of hostility 
and encouragement. Criticism adverse to the novel came 
from educators, clergymen, and men in public life; the 
novel was censured heavily in periodicals, commencement 
addresses, and educational tracts as something morally 
dangerous, something that gave false ideas of life. Such 
notables as Dr. Benjamin Rush and Thomas Jefferson 
spoke out against novels, and their opinions were echoed 





by legions of lesser known but locally important individuals. 


The more or less official attitude toward the novel in late 
eighteenth and early nineteenth century was thus one of 
hostility. 

But despite the pressure of a dyslogistic criticism, the 
novel in America met encouragement in the form of public 
demand. Book shops and circulating libraries filled with 
novels both English and American. Itinerant book-sellers, 
such as the energetic Mason Locke Weems, wrote letter 
after letter requesting additional novels. Some novels 
sold extremely well. Charlotte Temple, for example, en- 
joyed heavy sales over a period of years, thereby demon- 
strating that a novel could be successful in a society where 
the novel was frowned upon. Indeed, it is a curious fact 
that individual novels were seldom attacked by the numer- 
ous critics of fiction. The criticism was, for the greatest 
part, generic, and it was possible for individual novels to 
achieve various degrees of success in the face of intense 
criticism of the novel as a genre. 

Moreover, there existed at this time in America an 
added encouragement to the would-be writer, a call for a 
national American literature which would make use of 
materials indigenous to the American scene. But simulta- 





neously a body of aggressive criticism was directed against 
that which did exist. This is of course neither a contradic- 


tion nor a paradox. It reflects rather the wish that the 
United States might have a worthy literature of its own, 
and the cognizance of the grave deficiencies in what had 
already been done. The important point is that these twin 
pressures would come to bear on writers and aspiring 
writers in early America. The writer, and in particular 





the novelist, in the first decades of our republic was work- 
ing in a cultural climate crossed and crisscrossed by vari- 
ous stresses and demands. 

Many supporters of the embryo national literature, 
noting the financial hardships faced by writers, called for 
a system of patronage which would encourage literary 
production. Samuel Miller, for example, felt that only by 
patronage could the writer sustain a degree of financial 
stability; Samuel F. Jarvis believed patronage to be the 
key to the development of a worthy national literature, and 
named the government as the only logical patron. There 
were those, of course, opposed to any system of patronage 
on the grounds that true genius required no aid, that genius 
would make itself known independent of applause or cen- 
sure. But at least in print this opinion appears to have 
been in the minority; most of those in the literary world 
felt that the future of American literature depended upon 
some form of financial encouragement. 

Closely allied with this matter of the necessity of pa- 
tronage was a problem of deeper and more lasting signifi- 
cance, involving the very nature of the American experi- 
ment. Many editors and contributors to early American 
periodicals believed that a democratic form of government 
was by nature hostile to the development of a native litera- 
ture, and that unless there occurred a change in the system 
of government, American literature would continue to be 
of inferior quality. In essence this is the same notion 
later articulated by Nathaniel Hawthorne and Henry James: 
the idea that the newness and the lack of tradition implied 
by democracy were antagonistic to literary development. 
Clearly, such an attitude might breed a deep distrust of 
the future of American letters. 

The lives and “careers” of individual early American 
novelists reflect the fact that novel writing was not re- 
garded as a likely profession, that it was primarily avoca- 
tional. Many writers appear to have written only one 
novel; others wrote fiction only in their extreme youth. 

Of all early American novelists, only Charles Brockden 
Brown attempted to live by his pen, and his precarious 
financial balance seems to have been maintained more by 
his work on periodicals than by his comparatively brief 
flurry of novel writing. The situation of the novelist in 
early America was such as to make for amateurs, not 
professionals. 

Underlying the warnings against the novel in early 
America was an attitude of hostility toward fiction in gen- 
eral. Fiction was considered morally dangerous because 
it was untrue, because it was invented, and bacause it was 
man-created rather than God-created. A careful analysis 
of the criticism reveals that the crucial issue behind the 
hostility toward fiction was one of metaphysics: repeatedly 
in this criticism writers make an implicit distinction be- 
tween true reality and false reality. Objective reality, 
the reality of the everyday world, is true; one may learn 
from it. But the reality in a novel is contrived; it is false 
since it lacks actual existence; one may learn nothing of 
value from it. The novel is morally dangerous because a 
reader might form his notions of reality from the fictitious 
(and hence false) representations afforded him and attempt 
to transfer these false ideas to the world of actuality. The 
critic of the early American novel saw reality in the dual 
aspects of the actual and the possible. The order of the 
actual was safe, sane, and correct; the order of the pos- 
sible, necessarily employed by the novelist, was dark, 
distorted, and dangerous. The primary moral intent of 
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the antinovel criticism had therefore a metaphysical sanc- 
tion, and the body of criticism was immeasurably stronger 
for this moral-metaphysical liason. 

Coexistent with the implicit metaphysics of American 
criticism of fiction was the explicit metaphysics of a for- 
mal body of philosophic thought, that of Scottish Common 
Sense philosophy. Seeping into the culture of America 
from the top down educationally, a knowledge of Scotch 
Realism was well within the grasp of those who wrote on 
fiction. Although its influence might have been direct in 
some instances, I wish to do no more than establish its 
analogous existence. 

The emphasis of the Scottish Common Sense philoso- 
phers on the objective existence of extramental reality, 
so necessary for a rejection of idealistic thought, had a 
profound effect on their metaphysics. It drove them to 
concentrate on the actually existing object, the perceivable 
entity; it begot a tendency to narrow the limits of reality 
to actually existing being. The order of possibility was 
never denied; but possibles were conceived of only in the 
mind— they were an inferior order of being. Hence, for 
one to conceive of possible being was not altogether desir- 
able, for dwelling on intramental existence might tempt 
one to succumb to the charms of an ideal universe. The 
whole movement of Scottish Common Sense philosophy was 
out of the mind; the total structure of this body of thought 
rested on the foundation of objectively, actually existing 
reality. The natural result of this emphasis is a meta- 
physics in which actuality holds the crucial position, in 
which possibility is a less perfect and inferior order of 
being. The metaphysical positions of the Scottish Realist 
and the American critic of fiction were thus one and the 
same. 

Writing in a society opposed to fiction on the grounds 
of its unreality, the early American novelist sought to 
protect his production in any and every possible way. He 
invoked such literary conventions as anonymity, the claim 
of authenticity, and the apologetic preface in an effort to 
forestall criticism, and these conventions took on new 


meaning in the particular cultural context of early America. 


He filled his novels with didacticism; he insisted upon his 
moral intention. In short, he tried to pass his production 
off as anything but a novel. 

In prefaces, especially, the novelist endeavored to 
placate the critic and the moralist. Humble and apologetic 
in tone, the prefaces to these novels stress the factual 
basis of the story which follows; they assert the profound 
morality of the book; they beg public favor. Quite often 
an author will admit prefatorily that novels are morally 
dangerous; he will join the cry against fiction and show a 
willingness to damn all other novels, if, by doing so, he 
can possibly safeguard his own. These prefaces testify 
that the novelists themselves recognized the grounds on 
which the battle over the novel was taking place. They 
knew the terms under which they had to write fiction. 
Unfortunately, these terms forced them to compromise to 
a degree that practically forfeited their chances of artistic 
success. 

Despite the unhealthy climate for fiction in early 
America, novels were written in one way or another, in 
one form or another. Each novel shows us an author trying 
to write imaginatively (or quasi-imaginatively) in a culture 
that had not accommodated itself to receiving works of the 
imagination. The results are a tribute to ingenuity, if not 
to much else. 





Some writers set their productions in remote places, 
where, with the actualities of everyday existence being 
less known, there would be fewer restrictions on the 
imagination. But Jeremy Belknap did the exact opposite, 
and in The Foresters wrote an allegory of the American 
Revolution in which each character and each event has an 
exact historical counterpart. Samuel Woodworth, in The 
Champions of Freedom; or, the Mysterious Chief, at- 
tempted to please everyone by blending history and fiction 
within the same cover. But the amalgamation fails; the 
history remains history and the fiction remains fiction, 
and Woodworth might well have ended by pleasing no one. 
Charles Brockden Brown, distinguishing between the 
machinery and the spirit of Gothicism, imported the latter 
in an effort to give his fiction the imaginative latitude it 
required. In each case there is some compromise in the 
very form and texture of the novel. But these compro- 
mises are inevitable; they are the result of authors trying 
to write novels in a society not willing to accept novels as 
such. 

The novels of Susanna Rowson achieved a more than 
ordinary degree of success in early America. Because of 
this success they demonstrate the ideal achievement of 
typicality. The didactic principle infused Mrs. Rowson’s 
life and work; her fiction, from first to last, is uniformly, 
pre-eminently, and naturally didactic. Consequently, in 
her novels we have an example of how it was possible to 
be a novelist fully and easily at home in early America. 
Mrs. Rowson could work well in a mode of expression 
which her society found valid and which she herself could 
recognize as valid; her novels thus seem to exhibit an as- 
surance, a confidence, not to be found in other early 
American fiction. 

She employs prefaces not to apologize for writing fic- 
tion, but to talk about herself and her work. She ‘rests 
satisfied” in the purity of her’intentions. Writing openly 
to an audience of young women, she keeps their instruction 
always uppermost in mind. In all her novels, and espe- 
cially in Charlotte Temple, she is on the scene as much 
as any of her characters, counselling, assuring the reader 
that evil will be punished, drawing the everpresent lesson. 
Knowing that no one can escape totally the taint of evil, 
she draws characters “not wholly free from error,” but 
“not altogether unworthy imitation.” Even the evil in her 
novels is admitted under the dispensation of a didactic 
censor. 

When, in 1798, Mrs. Rowson began her school for 
young ladies, she announced (in a preface) that she was 
giving up the writing of novels. Only twice again did she 
depart from this self-imposed renunciation. It was as if 
becoming a teacher relieved her of the necessity of in- 
structing through the medium of fiction. But the body of 
her work remains significant in its cultural context: she 
wrote fiction, not history, novels, not romances; she 
wrote of common everyday life, and she wrote of it imagi-- 
natively. She disciplined her imagination didactically, and 
produced novels that found a place as agents of instruction 
in the culture of early America. More than any other 
early American novelist, hers was the method of didacti- 
cism. And yet, more than any of her didactic contempo- 
raries, she was a novelist. 

When James Fenimore Cooper began his career as a 
novelist in 1820, he wrote as if no American before him 
had written a novel. He seems never to have been both- 
ered by some of the problems of presentation and 














The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 












5 
© 
e 






LANGUAGE AND LITERATURE 





3301 








representation that beset the earlier American novelist; 
perhaps for this reason he was able to assume the ultimate 
validity of imaginative experience; perhaps for this reason 
he could assume the right to work as novelist. The fact 
that Cooper felt no need to apologize for writing fiction 
represents a small unappreciated revolution. Both in his 
novels and in the prefaces to them, Cooper assumes the 
validity of imaginatively rendered experience. He distin- 
guishes between “literal fact” and the “general picture,” 
between that which the novelist has “known” and that which 
he “might have imagined.” He asserts that the novelist 
will destroy the charm of his work by a rigid adherence to 
truth; the novelist’s truth must derive from the imagina- 
tion. 

Cooper’s achievement as a novelist must be gauged in 
terms of the difficulties he faced. He appreciated the 
problems of the American writer’s working without benefit 
of legend or tradition. This novelist faced the staggering 
task of creating legends, of involving newly wrought sym- 
bols into a context of meaning, of filling with his imagina- 
tion the dimension otherwise occupied by tradition. More 
important, however, Cooper addressed himself, as novel- 
ist, to solving these problems. Admittedly, the majority 
of his characters are type characters. But he created 
such figures as Harvey Birch, Long Tom Coffin, and 
Leatherstocking— true creations, legendary and sacrificial 
figures, who help explain the American people to them- 
selves, who express imaginatively aspects of the growth 
and struggle of this country. These characters die be- 
cause their stories are essentially incomplete, because 
their personal histories cannot be reconciled with the 
history of America. But their very incompleteness serves 
to explain the dominant and complete story of American 
development. They are Cooper’s bequest to American lit- 
erature, mythical figures in a land without myth. | 

From the point of view of the dissertation, the work of 
Nathaniel Hawthorne is a final step in the realization of 
the possibility of an American novel. To aid in giving 
himself the freedom which he felt necessary for artistic 
creation, Hawthorne came to invoke the term “romance,” 
relying upon the traditional imaginative latitude implied 
in that term. He believed that the imaginative order must 
be the ultimate basis for all fiction. But romance, wrote 
Hawthorne, must “rigidly” subject itself to artistic laws— 
and the phrase “artistic laws” implies a change in the 
place of the imagination to the American writer. With 
Hawthorne, the realm of the imagination in America had 
come of age; it was proclaimed to have laws of its own 
which, transgressed, could damn a work of art. Now, it 
was assumed, a novel or romance must be subjected not 
to laws of the actual world, but rather to laws of the artis- 
tic, the imaginative, the possible world. The regular claim 
of a one to one relationship between art and actual experi- 
ence has been modified; Hawthorne recognizes art as a 
different kind of experience— distinctive, valid, and 
autonomous. 

Hawthorne’s belief that artistic truth is something 
essentially different from actual truth exercised a decisive 
influence on the manner in which he addressed himself to 
the task of writing fiction. His desire to write turned him 
to his imagination as to the only source; his concept of 
reality, pushing past the limits of actuality, included the 
order of possibility: the order in which the imagination 
must work, out of which artistic expression must arise. 
And in terms of his particular talent and his position in 





relation to the Puritan tradition, Hawthorne’s imagination 
was best fitted for creating a fiction with two major 
strengths, a fiction impregnated with a sense of history— 
the responsibility borne by the present in the light of the 
past— and a fiction well calculated to probe into the pa- 
thology of human guilt. 

Hawthorne’s achievement is that of a great artist free 
to write imaginatively and able to call on a tradition ina 
unique manner. His work, like Cooper’s, marks the be- 
ginnings, if not of an American novel, at least of a novel 
in and of America. 
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Marcel Aymeé, a prolific contemporary French author, 
has achieved considerable popularity both in France and 
in the United States. Partially because of his recognition 
in this country and the resultant admiration here of his 
work, it is deemed worthwhile to investigate and to evalu- 
ate the man and his work in its entirety. It is our thesis 
that he is, besides being a good and versatile writer, a 
fine humorist and satirist, in all likelihood the finest 
humorist-satirist writing in France in the past thirty 
years. 

In the course of this investigation all of the novels and 
plays of Aymé, as well as more than one-third of his short 
stories and virtually all of his other nonfiction works, are 
analyzed and discussed exhaustively. The study of Aymé’s 
fiction is divided into categories which are chronological 
and at the same time dependent on setting. The chrono- 
logical order is reasonably well observed as the investiga- 
tion covers the regional and urban sides of his fiction. 

The general trend, after the late 1930’s, is actually away 
from regional settings. Because the amount of critical 
material about Aymé’s work in histories of French litera- 
ture is amazingly small, the remarks of critics and re- 
viewers in periodical literature have been drawn upon 
more than might otherwise be warranted. 

Our conclusion is that Marcel Aymé is beyond any 
doubt whatsoever an outstanding humorist-satirist. His 
greatness may be somewhat attenuated by certain minor 
weaknesses in structure and organization, but the germ of 
satirical genius revealed itself early in his writing career 
and has bloomed fully in the past two decades. Actually 
the greater concentration of satire began about 1940, which 
coincided with his de-emphasis, so to say, of regional - 
works. The fact that this also coincided with the war is 
significant. The greater use of fantasy and miracle during 
the war years was indicative of escape from the horror 
and discomfort of the war and the Occupation. Fantasy is 
also beneficial to the writing of satire and of generally 
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humorous works. In the post-war period Aymé’s satire 
became more bitter and caustic, and a realistic style often 
replaced the light style of fantasy. 

It is also a conclusion of this study that Aymé is an 
extremely versatile writer, as his many successes in vari- 
ous genres attest. He is not to be regarded solely as a 
humorist and satirist; there is great depth of thought in 
many of his serious works, particularly in the post-war 
works. Furthermore he is to be commended for a vigor- 
ous, imaginative language and mode of expression. In these 
respects his work is also excellent. 

Microfilm $5.80; Xerox $20.20. 456 pages. 
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The purpose of this study is to investigate Georg 
Christoph Lichtenberg’s ideas concerning education. 

Beginning with a biographical sketch of Lichtenberg, 
this study presents an analysis of his philosophy of educa- 
tion, discusses Lichtenberg’s thoughts on pedagogy and 
curriculum, analyzes his conceptions of morals and reli- 
gion to the extent that these ideas are related to education, 
examines his notions of educational psychology, determines 
Lichtenberg’s views on British education, compares Lich- 
tenberg’s and Schopenhauer’s thoughts on education, and 
traces some of Lichtenberg’s educational ideas in the 


works of contemporary educators, notably James and Dewey. 


The first chapter elucidates Lichtenberg’s career as a 
student, teacher, faculty member, and as a colleague at the 
University of Gottingen. 

Several definitions of philosophy and of education are 
discussed in Chapter II. It then proceeds with an examina- 
tion of Lichtenberg’s thoughts concerning the problem of 
existence and of nonexistence, the significance of dreams, 
and of his Weltanschauung in relation to his educational 
theories. His scepticism made him doubt even mathemati- 
cal axioms. Epistemological problems occupied his mind 
for many years. He shared Kant’s idealistic philosophy 
and Kant, in turn, regarded Lichtenberg as one of the most 
brilliant teachers at the University of Gottingen. 

Lichtenberg sharply criticized the curriculum and peda- 
gogy of his time and suggested improvements in the teach- 
ing of natural science, foreign languages, and history. 

Although Lichtenberg disapproved of religious indoctri- 
nation of very young students, he did advocate instruction 
in Protestant doctrine because the essence of “die Lehre 
Christi” is, he believed, the most perfect system for pro- 
viding happiness and peace of mind to mankind. 

Lichtenberg urged that teachers receive a better edu- 
cation. His most significant contribution, however, was 
his almost intuitive insight into the pedagogical usefulness 
of visual aids. 

He praised the educational philosophy prevailing at 
Eton and Westminster as these institutions always stressed 
that which was useful. 








Chapter VII points out that Schopenhauer’s Parerga 
and Paralipomena contain many ideas that are similar to 
Lichtenberg’s ideas on education. 

The final chapter gives an evaluation of Lichtenberg’s 
theories concerning education. Several of them seem as 
valid today as when they were written. The following ap- 
pear especially noteworthy: 





1. The study of foreign languages should be started 
at an early age. 


. A reasonable discipline is necessary for effective 
learning. 


. It is impossible to educate fully a person of low 
mental ability. 


. Observation and experimentation are the keys to 
unlock the mysteries of nature. 


Pure research is an absolute necessity. 


The recruiting of teachers should be made on an 
academic basis. 


Introspective analysis is desirable. 
8. Visual aids are useful, indeed essential. 
9. Motivation is basic in a teaching-learning process. 


10. The aims of education should be clearly defined. 


A brief comparison of William James and John Dewey 
with Lichtenberg reveals that their philosophy of education 
is, in part, of the same pragmatic fabric. 

It is concluded that Lichtenberg was an intellectual 
whose primary concern in life was his university work as 
a teacher of experimental physics, and whose teaching 
aim was to give every student the opportunity of maximum 
physical, mental, and spiritual development. 

Microfilm $2.50; Xerox $8.00. 175 pages. 


ERNEST HEMINGWAY: 
A THEORY OF LEARNING. 
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Harold Edmen Pendleton, Ph.D. 
University of Illinois, 1959 


The study opens with an approach that is analogous to 
three concentric circles. The outside circle represents 
the harsh intellectual climate of the late nineteenth cen- 
tury, a climate generated in literature by such writers as 
Zola, Hardy, and Crane. The second circle represents 
Hemingway’s contemporaries, the so-called “lost genera- 
tion” which, literarily speaking, is a misnomer. The in- 
nermost circle represents Hemingway himself as he ex- 
perienced “the personal touch of pain.” 

The disillusionment following the unprecedented slaugh- 
ter of World War I forced artists and others to look for 
values in their own experience rather than in traditional 
religious forms. Observation of experience, as opposed 
to acceptance of what Thomas Paine called “hearsay,” is, 
of course, “scientific”; and the salient characteristic of 
all science is objectivity, or in popular language, honesty. 
Early in his career, Hemingway came close to regarding 
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honesty as the single virtue, as the single instrument 
which alone could aid in the discovery and validation of 
lasting values. The early novels and stories feature rig- 
idly honest portrayal to such an extent that Hemingway 
has often been carelessly classified as a naturalist. 

But even in the early work are subtleties that make this 
classification wrong. The suggestive power of Hemingway 
in evidence in such a story as “Big Two-Hearted River,” 
has grown and broadened steadily. This development can 
be attributed in large part to his conscious application of 
classical psychological theory that defines learning as an 
established change in behavior brought about by practice 
(experience) and by the presence of reward. Since a re- 
ward may be psychological as well as physiological, Hem- 
ingway has been free to do more than record external data. 

The external data are there, of course; Hemingway’s 
zest for the physical has become his trademark, his way 
of adding the freshness of life to literature. But to physi- 
cal objects are added “poetic correlates,” that is, intangi- 
ble values which lie beyond the physical and which emerge 
through a “natural symbolism” that becomes increasingly 
complex as Hemingway’s career progresses. 

Just as Hemingway’s theory of learning simultaneously 
holds him to, and releases him from empirical data in the 
matter of symbolism, so does it operate in the matter of 
religion. The theory, as theory, enables him to rove 
through experience freely; consequently, his work is not 
secular, not pagan, not Christian, but all of these. Hem- 
ingway is a seeker, an eternal pilgrim questing after truth. 
His criteria are his own psychological responses. At the 
present stage of his development, particularly in The Old 
Man and the Sea, he appears to lean heavily toward the 
Unitarian view that Christ was a man very much of this 
world and should be emulated as such. Our trouble now, 
as he wrote John Atkins, is that “We, as citizens, are gov- 
erned by fear and guided by frustration, using a non-cor- 
rected compass.” 

Hemingway’s theory of learning, then, has provided him 
both as man and artist with a formula for living in a cruel 
and chaotic world; it has enabled him to extend the con- 
cept of naturalism into extra-experiential areas; and it 
has enabled him to cultivate a religious impulse which, if 
it tends to diminish the traditional concept of Christ, yet 
exalts all men as brothers of Christ. 

Microfilm $4.25; Xerox $14.20. 330 pages. 
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John William Peters, Ph.D. 
The Ohio State University, 1954 


Because Cristébal de Monroy y Silva, who lived near 
Seville from 1612 to 1649, was outshone by greater au- 
thors of the siglo de oro, his works have been neglected. 
For over a century only three of his thirty-three known 
plays have been readily available— La batalla de Pavia, 
El ofensor de si mismo, and Las mocedades del Duque de 
Osuna—in Volume 49 of the Biblioteca de Autores Espa- 

















noles (Madrid 1859). That he was popular in his day, how- 








ever, and that there may be enduring qualities in his writ- 
ing is evidenced by the fact that many of his plays were 
printed in suelta form in various cities of Spain for more 
than a hundred years after his death. The purpose of the 
dissertation has been to give some preliminary idea of the 
content and verse form of the thirty-one located dramatic 
works of this little-known Spanish writer. 

Scene by scene and episode by episode, I have sum- 
marized the plots of these plays in accordance with the 
shifting verse forms that as well as conveying the story, 
subtly reflect implications of character, locale, and mood. 
So far as I am aware, this is the first time that summaries 
of a single Spanish dramatist have been attempted in ac- 
cordance with the strophic structure of the plays concerned. 
It is my hope that this method will at the same time con- 
stitute a contribution to the study of siglo de orodrama as 
a whole, for every important play of the day was presented 
by its author as an integral metric group. Within this 
group each particular verse form was chosen for its ap- 
propriateness to the occasion for which it was used. My 
summaries will have shown how one writer varied the use 
of his verse form to give the most suitable metrical ex- 
pression to each new situation of his play. Through the 
survey of Monroy’s entire dramatic repertory is gained 
a greater appreciation of this vital aspect of siglo de oro 
drama. 

Monroy’s favorite verse form was romance. Its use 
varies from 44 per cent in Lo que puede el desengano to 
75 per cent in Lo que pasa en un meson, usually running 
between 50 and 72 per cent, and averaging 63 per cent for 
all plays. Redondillas are next with an average of 18 per 
cent, varying from 6 to 24 percent. Bothsilvas and décimas 
vary from 1 to 16 percent. Some plays have more décimas 
than silvas, others fewer, but both forms have approxi- 
mately 8 per cent of the total number of lines. In six plays 
he uses exclusively these four forms. 

Octavas reales and liras are the only other verse forms 
used in appreciable amounts, and each of these occurs in 
less than half of the plays. No other form used exceeds 1 
per cent. His use of the silva was confined chiefly to ir- 
regular mixture of seven and eleven syllabic lines, classi- 
fied by Morley and Bruerton in their Chronology of Lope 
de Vega’s Comedias (London: Oxford University Press, 
1940, p. 12) as type 4. Monroy used type 1, regularly 
alternating pareados de 7 y 11 only in Fuente Ovejuna 
(Sec. 6, p. 395) and in Los principes de la iglesia (Sec. 28, 
p. 138). 

Quintillas appear in only two plays. Perhaps Monroy 
included the 3 per cent (75 lines) of quintillasin El encanto 
por los celos, and the 2 per cent (50 lines) in Acteon y 
Diana just to indicate that he could have used them had he 
wished to do so. The presence of eight passages of quin- 
tillas totalling 2336 lines (66 per cent of the total 3510) 
in Los pleitos de Hernan Cortés confirms other reasons 
for doubting that the play is his. Monroy did not use 
tercetos. 

I do not find described in Morley and Bruerton the 
décima type that occurs in El gigante cananeo (Sec. 30) 
and in Los celos de San Joseph, in both of which the rhyme 
scheme is AaBbCcCDDC, the long lines having regularly 
eight syllables, and the pie quebrado from one to four. 

I feel that a proper analysis of Monroy’s use of verse 
form is beyond the scope of a preliminary survey. To 
give convincing qualitative reasons for his use of different 
metres would constitute a study in itself which, tobe worth 
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while, would require consideration of the treatises of the 
day on versification and comparison with the practice of 
other writers. One characteristic, however, might be 
noted here—his frequent use of romance, especially to- 
wards the close of an act, through several changes of mood, 
and sometimes even of scene. The following fourteen plays 
contain examples of Monroy’s retaining the same romance 
assonance in spite of a complete change in scene: Escar- 
mientos del pecado (Sec. 16-17, p. 69), El gigante cananeo 
(Sec. 21-22, p. 119), Los celos de San Joseph (Sec. 28-29, 
p. 155), El pastor mas perseguido (Sec. 19-20, p. 165), 
Los principes de la iglesia (Sec. 26-27, p. 177), El encanto 
por los celos (Sec. 33-34, p. 218), El robo de Elena (Sec. 
30-31, p. 271), La alameda de Sevilla (Sec. 12-13, p. 292), 
No hay amor donde no hay celos (Sec. 21-22, p. 352), El 
ofensor de si mismo (Sec. 3-4, p. 372), Las mocedades del 
Duque de Osuna (Sec. 15-16, p. 386), Fuente Ovejuna (Sec. 
24-25, p. 400), La batalla de Pavia (Sec. 20-21, p. 428), 
and Las envidias vencen fortunas (Sec. 5-6, p. 438). 

Three conciusions would appear inescapable from a 
reading of Monroy’s dramatic works. He lacked the quality 
required to write a play that grows in value with each re- 
reading; he composed no single drama that can compare 
with the masterpieces of the greatest writers of the siglo 
de ord; but he did write comedias which appear to have 
been played or printed in different editions in many cities 
of Spain for more than one hundred years after his death. 
This shows a degree of lasting popularity which can hardly 
be ignored in evaluating Monroy’s place in the dramatic 
literature of his age. 

Of the thirty-one plays I have studied (exclusive of 
Hernan Cortés), two are so bad that it is hard for a person 
who has read his others to believe they can be by the same 
author. There is no evidence that one of these, No hay mas 
saber que salvarse, was ever printed, and I believe it to be 
a youthful effort that Monroy himself did not consider worth 
publishing. The other, Lo que pasa en una venta, was writ- 
ten apparently as a sequel to a well-received play, Lo que 
pasa en un meson, perhaps in an attempt to capitalize on 
the popularity of its predecessor. 

Four or five more plays are scarcely worth reading 
today, though I revised my first opinion of them slightly 
upward after reading some of the sixteenth century sources 
from which they might have been derived and realizing that 
the audience of Monroy’s day was not so disturbed as we 
may be by the miraculous appearance of angels, devils, 
and flying saints, by gruesome, severed heads that sud- 
denly disappear in flames after issuing dreadful warnings 
to one of the characters of a play, or by the convenient 
approach of a domesticated lion drawing a little cart. 
Escarmientos del pecado, Lo que puede el desengajio, El 
horror de las montanas, El gigante cananeo, and San Barto- 
lome en Armenia are all concerned with the sudden con- 
version of very wicked persons by the intervention of a 
saintly person or official of the Church. The emphasis in 
the first three plays is on the wickedness of the principal 
character, and in the last two on the saintliness of the 
person bringing about the conversion. 

Some twenty of Monroy’s plays are run of the mill, 
varying from almost bad to almost good, but all sharing 
one important characteristic in common, the knack of ex- 
citing the reader’s interest and sustaining it to the end. 
Los principes de la iglesia, San Juan Baptista, Las vio- 
lencias del amor, El encanto por los celos, El pastor mds 
perseguido, Acteén y Diana, El caballero dama, El casa- 



















































































miento fingido, Héctor y Aquiles, La destruccion de Troya, 
El robo de Elena, Lo que pasa en un meson, Las moce- 
dades del Duque de Osuna, Los tres soles de Madrid, 
Mudanzas de la fortuna, El ofensor de si mismo, Anton 
Bravo, No hay amor donde no hay celos, and Fuente Ove- 
juna are named in the order of my opinion of them as 
dramas. This rating generally, but not in each case, coin- 
cides with my personal liking for the plays. 

Los celos de San Joseph, La batalla de Pavia, Las 
envidias vencen fortunas, and Todo es industrias amor are, 
I believe, his best plays, and I found them as interesting to 
read as any but the outstanding plays of the foremost au- 
thors of the day. : 

Microfilm $6.05; Xerox $21.00. 474 pages. 
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This dissertation first analyzes the biased interpreta- 
tions of those critics (Fehse, Hahne) who have depicted 
Raabe as a forerunner and apostle par excellence of Na- 
tional-Socialism. It also refutes Georg Lukacs’ contention 
that Raabe was sympathetic to a great number of Marxian 
ideas. It does this by examining systematically the writer’s 
political views as they emanate from his entire poetic 
legacy. This study shows Raabe to have been deeply con- 
cerned with the social and political issues of his day. To 
be sure, he was neither a political theorist nor primarily 
interested in practical politics. But Raabe was a man of 
keen political acumen, whose works cannot be divorced 
from their political content. 

Three definite stages are distinguished in the evolution 
of the author’s political credo. 

The first period (extending to 1859) was that of a liberal, 
yet passive, nationalist. The cause of German political 
unification became the lodestar of his early works. At no 
time, however, did the author advocate the narrow German 
nationalism of recent years. His nationalism was in its 
essence humanitarian. It was built around the principle of 
the unity of mankind; its foundation was human brotherhood, 
not chauvinism. 

Throughout his works Raabe championed the cause of 
political and religious liberty, which he regarded as the 
essential prerequisites to the development of a free and 
great nation. His inherent love of freedom rendered him 
an avowed enemy of all despotic, absolutistic policies. 

During the years 1859 to 1870, many new influences 
molded the political outlook of the maturing author. The two 
most important influences, which caused a great political 
awakening in Raabe, were his extensive trip through Ger- 
many and partof Europe (1859-1860) and the author’s active 
participation in founding the Nationalverein (1860). The im- 
pressions that he gathered on these occasions greatly ac- 
celerated the crystallization of his political convictions. 
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as well as Raabe’s most mature political work, Abu Telfan, 
written during this period, provide a sufficient account of _ 
his political growth. They reflect the author’s transition 
from the role of a critical, yet passive, observer of the 
political scene to that of a political activist. 

These years constitute the second and most mature 
period in Raabe’s political development. 

This study finds Raabe to have been a liberal through- 
out his life. His liberalism was nourished and fed by the 
inspiration, the ideals and traditions of the year 1848. His 
ideal form of political organization was a national state 
deeply rooted in spiritual values. The absence of such 
values, he contended, doomed a people to shallowness, 
superficiality, and stagnation and undermined the self- 
respect of the individual citizen. 

The emphasis on Geist is the dominant factor in the 
third and final stage in the evolution of Raabe’s political 
creed. Raabe, who had envisaged the dawn of a new spir- 
itual reawakening after 1871, found himself more and more 
isolated. He was seriously troubled by the crass material- 
ism and the inverted standards prevalent in the new em- 
pire. In his voice of dissent Raabe became the noncon- 
formist conscience of his period, a conscience which was 
badly needed in the ultra-materialistic epoch of the 
Grtinderjahre. 

This study shows Raabe to have been a humanist in 
essence. His works speak eloquently of his zeal for hu- 
manity, his devotion to the cause of human rights, his 
hostility to every form of oppression. 

Finally, this thesis disproves the theory that Raabe 
was an Epigone. It establishes that all that Raabe wanted 
to reconstruct from the past were certain universal values 
of timeless validity. It is these values that Raabe sought 
in all the facets and manifestations of life. It is his grop- 
ing with such values which will prove Raabe to have been 
one of the great writers when history has rendered its 
definitive judgment. 

Microfilm $2.85; Xerox $9.80. 218 pages. 
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Cramer is a rare example of the discrepancy between 
contemporary importance of an author and his later ob- 
livion in literary history. What accounts for the fact he 
is seldom mentioned in modern histories of German litera- 
ture and language? a) Most of his writings are to be clas- 
sified either as devotional literature, a frontier field 
barely touched by research, much less evaluated in its 
impact on German literature and language in the 18th 
century; or as scholarly historical works, again a cate- 
gory which has not yet drawn much attention. b) None of 
his works bear the stamp of immortality. c) Retrospective 
aesthetic criticism, largely based on Lessing’s rejection 





The political lyrics, the novel Nach dem grossen Kriege, of Cramer, has obstructed proper historical evaluation of 


his works. 

This dissertation attempts to restore the picture of a 
man whose manifold pursuits as a religious poet, preacher, 
historian, biographer, journalist, translator, reformer of 
Protestant hymnology and interpreter of aesthetic values 
of the Bible have been of considerable influence on his 
contemporaries in an era of changes, 1740 to 1780. Herder 
called him “einen der grOssesten und verdientesten Schrift- 
steller, die zur ersten Bildung des Deutschen Geschmacks 
merklich viel beigetragen haben.” 

Chapter I scans the numerous writings of Cramer, the 
importance of his journals, his views on the sermon and 
religious poetry, his concept of aesthetic Bible apprecia- 
tion, Edward Young’s influence, and Cramer’s leading role 
in the German hymnological movement of the 18th century. 

Chapter II discusses the reception of Cramer’s works 
by his friends, the “Bremer Beitrager”, and his contempo- 
raries. An examination of this criticism reveals the effect 
of Lessing’s verdict on Cramer’s qualities as a writer and 
theologian, during the latter’s lifetime, has been overrated. 
It is apparent Cramer was ranked among the greatest 
preachers of his time; his translation of the Psalms, his 
hymns and odes were highly regarded, and his continuation 
of Bossuet’s Discourse sur l’histoire universelle was rated 
a masterpiece, both in content and form. 

Chapter III presents the criticism from 1800 to our 
time. Until 1830, standard reference works on the history 
of German literature and language, as well as anthologies 
of representative poetry and eloquence, considered Cramer 
one of the writers who restored “good taste” in mid-18th 
century Germany and paved the road for the “Golden Age” 
of the German language (Politz). After 1830, in connection 
with the schools of Bouterwek and Gervinus and with the 
increasing disapproval of the hymnological movement, a 
rapid decline in the historical appreciation of Cramer is 
seen. Also in the period of biographical positivism, the 
attitude toward Cramer was negative and the Lessing ver- 
dict remained unquestioned, although Erich Schmidt found 
Lessing to have been unjust in this matter. When a cul- 
tural approach toward German enlightenment set in, around 
1930, Cramer gained some recognition as a spokesman of 
the new middle-class culture. 

Chapter IV brings an excursus on Cramer’s language 
and style. Around 1750, the prose of his sermons and his 
historical work was unsurpassed. As one of the first 
scholarly German writers, he overcame the prevalent 
chancery style in syntax and vocabulary, reduced foreign 
words to a minimum, and found the “goldene Mittelstrasse” 
of an objective, yet pleasant presentation. A comparison 
with Adelung’s principles of historical style (1785) shows 
Cramer’s “German Bossuet” to be a close realization of 
them. Cramer’s contribution to the stabilization of the 
German “Schriftsprache” culminates in his modern syn- 
tactical use of the verb. With respect to his vocabulary, 
he is indebted to the Bible, to Pietism, to sentimentalism, 
and to rationalism. In his essays on Biblical poetry, 
Cramer seeks justification for his own style; however, 
he also gives evidence of self-criticism. 

Microfilm $2.50; Xerox $8.60. 187 pages. 
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STRUCTURE AND MEANING IN THE THIRD 
AND FOURTH BOOKS OF THE FAERIE QUEENE 
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It is a critical commonplace of Spenserian scholarship 
that the middle books of The Faerie Queene lack unity. 
The purpose of this thesis is to disprove this commonplace 
by proving that not only do Books III and IV possess a unity 
individually but that they form a continuous allegorical 
narrative asserting general ideas which elucidate the cen- 
tral plan and meaning of The Faerie Queene. 

The Introduction sketches the relation of The Faerie 
Queene to epic tradition and the allegorical relation of Eng- 
land to faeryland, of Elizabeth to Gloriana. 

Chapter I shows that Britomart’s quest for Arthegall, 
unlike the tasks imposed on the heroes of the other books, 
is a parallel to Arthur’s quest for Gloriana. Her encoun- 
ters with Malecasta, Busirane, and Arthegall are analyzed 
extensively as the progressive revelation of her character 
as knight of chastity and the ancestress of Elizabeth--the 
journey from virginity to marriage. 

Chapter II treats Belphoebe and Amoret as the allegori- 
cal representations of Christian virginity and Christian 
marriage. The episode of Belphoebe and Timias is con- 
sidered as an allegory of honor and another parallel to 
Arthur’s quest for Gloriana. The Garden of Adonis is ana- 
lyzed as a symbol of natural generation and Amoret’s place 
in the Garden as the highest form of generation--Christian 
marriage. Amoret’s encounter with Lust is carefully dis- 
tinguished from her capture by Busirane, and the original 
ending of Book III is interpreted in the light of traditional 
iconographical symbols. 

In Chapter III the adventures of Florimell and Marinell 
are shown to be modeled on the alternate Helen myth and 
the Ovidian version of the life and death of Achilles. The 
False Florimell is the false Helen who accompanied Paris 
to Troy and is the cause of its destruction. The parallel 
structure makes it clear that the adventures of Florimell 
and Marinell are the allegory of beauty’s marriage to the 
sea--the new birth of Venus. 

The Conclusion deals with the unity of these two books 
as revealed through parallelism, analogy, and literary 
allusion in individual incidents. The role of Arthur in 
Books III and IV is dictated by his relation to Britomart 
and the virtues of chastity and friendship. The metaphysi- 
cal basis of the virtue of friendship is depicted in the alle- 
gory of Cambell and Triamond, the episode which gives 
its name to the fourth book. The disparate adventures 
which constitute these two books are unified by the themes 
of Troy and discordia concors. The enrichment of the 
allegory necessitated the fragmentation of the narrative, 
but out of the apparent chaos appears the complex struc- 
ture of the central books of The Faerie Queene. 

There are two appendices, one a short history of the 
muses, refuting Mrs. Bennett’s contention about the muse 
of The Faerie Queene, the other the complete text of Cam- 
den’s De Connubio Tamae et Isis, including one hundred 
lines never before published as part of this poem. 
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LITERARY CONTROVERSIES AMONG 
RESTORATION DRAMATISTS, 1660-1685. 
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William Howard Sellers, Ph.D. 
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Since the audience for Restoration plays belonged to 
the court class, the dramatists had to write to please the 
courtiers. They could do little experimenting and had to 
subordinate their tastes to that of the court. Furthermore, 
the professional dramatists, who depended on the theatre 
for a living, had to be prolific, for their small audiences 
demanded a constant change of theatre fare and seldom 
permitted a play to run for more than a few days. When 
a play did enjoy a longer run, rival dramatists strove to 
belittle its quality because every day that the successful 
play retained the stage meant that their own plays remained 
unacted and profitless and that the successful playwright 
gained more favor among courtiers. To gain the favor of a 
courtier surpassed in importance success in the theatre. 
In fact, although a successful play might make its author 
some money, its primary purpose was to catch the eye of 
some courtier who might reward its author with his patron- 
age. Though the odds were against them, professional 
dramatists endured penury and humiliation in an effort to 
earn such a reward. 

The courtiers regarded the theatres as playthings for 
which they could write if so moved and over which they 
ruled. One group of courtiers known as the Court Wits 
set themselves up as literary dictators. Led by Bucking- 
ham and Rochester, they sought to govern audience taste 
by promoting the plays of Jonson and by riduculing the new 
heroic drama that Dryden had perfected. So intense was 
their interest in the theatre that they joined forces to write 
and revise The Rehearsal, a full scale burlesque of heroic 
drama. Against such socially powerful foes the profes- 
sionals could do little, and even Dryden, who generally 
replied to his critics with acerbity, had to restrain him- 
self until Buckingham lost his prestige at court. 

In this social context, controversies among the drama- 
tists were almost inevitable. The numbers of controver- 
sies increased as more young men of the lower classes 
realized that the theatre offered them an opportunity to 
improve their fortunes by pleasing the courtiers. Until 
1670 there were few bitter exchanges; however, after that 
date and until political issues united the dramatists into 
two opposing camps, exchanges became more numerous 
and more vituperative. 

After the theatres reopened in 1660, there was a short- 
age of new plays, and for a time such courtiers as Sir 
Robert Howard, Davenant, Killigrew, and Boyle provided 
what new plays were acted along with the established rep- 
ertory plays. Dryden was the first professional dramatist 
to gain prominence, and it was he who participated in the 
first controversy when he took issue with the literary 
views of his brother-in-law and benefactor Sir Robert 
Howard. Compared to later controversies among the pro- 
fessionals, this was a well mannered exchange of opinions, 
so much so that, when late in the controversy Dryden 
began to introduce aspersions on Sir Robert’s writing and 
personality, the much maligned knight disdainfully with- 
drew from the debate. His brother, the Honorable Edward 
Howard, after encountering the concentrated hostility of 
the Court Wits and several professionals, made a similar 
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strategic retreat. Among the professionals, on the other 
hand, aspersions were commonplaces of controversy. In 
1674 Dryden, Shadwell, and Crowne ridiculed mercilessly 
the talents and character of Settle after he had written the 
immensely popular play, The Empress of Morocco, and 
had gained the admiration of the court. Settle did not hesi- 
tate to reply to his disparagers in invective that almost 
matched theirs. A similar growth of invective gradually 
appeared in the exchanges between Dryden and Shadwell. 
For a time they debated the value of Jonson to Restoration 
dramatists and the relative merits of tragedy and comedy 
with some restraint, but, as time passed and both men 
underwent shifts in fortune in the unstable Restoration 
literary world, tempers became frayed. Finally, after 
Shadwell suggested that The Rehearsal’s burlesque had 
some truth in it, Dryden excoriated him in *MacFlecknoe,” 
the devastating satire of which has permanently damaged 
Shadwell’s reputation. In the minor controversies that 
involved Dryden, Ravenscroft, Duffett, Leigh, and Flecknoe, 
a destructive purpose was evident from the beginning. 

Five conditions motivated Restoration dramatists to 
indulge in controversies: 

1. The most important condition was the dominance of 
the court over the theatre. A dramatist with a successful 
play in the theatre could more easily find a patron, and 
patronage usually meant not only a financial gift but a 
chance to move temporarily in the dazzling court circles. 
Unfortunately for the dramatists, patrons were few and 
fickle, and the rivalry for them keen. Dryden, Shadwell, 
and Settle all fought over the generosity of the Duke of 
Newcastle, and all three also experienced the frustrations 
that resulted from the Earl of Rochester’s patronage. 

Next to a theatrical success, the dedicating of plays 
was the dramatists’ favorite means of soliciting patronage. 
When young Settle derided flattering dedications, Dryden 
and Shadwell—two veteran dedicators—rebuked him with 
ridicule. 

Performances at court provided another way for pro- 
fessionals to gain favor; consequently professionals 
viewed with jealousy the performance of a rival’s play at 
Whitehall. The fact that a brash newcomer like Settle 
gained such an honor as a court performance with The 
Empress of Morocco infuriated Dryden, Shadwell, and 
Crowne. For a similar reason Dryden fell out with Ro- 
chester when Crowne’s Calisto was chosen for a court 
performance instead of a masque that Dryden had written. 

2. Because the theatre audience came from only one 
relatively small class, a successful play at one playhouse 
usually resulted in the rival playhouse being empty. There- 
fore the professionals rarely permitted a rival’s success, 
especially a rival writing for the other company, to pass 
without some derogatory comment. Dramatists like Duf- 
fett, Leigh, and Arrowsmith made brief literary careers 
out of the rivalry between the theatres. This intertheatre 
rivalry also helps to explain why Dryden inveighed against 
the more prosperous Duke’s company during the 1670’s 
and why he attacked Shadwell and Settle, both of whom 
wrote for Dorset Garden. Even within the same company 
dramatists wrangled: Shadwell joined with Dryden to ridi- 
cule Settle even though The Empress of Morocco was a 
hit at Dorset Garden. Restoration dramatists feared a 
rival’s success. Since their own careers depended on the 
failures of rivals, they did everything within their power 
to hasten such failure. 

3. Because the dramatists of the Restoration were 




















primarily entertainers rather than artists, they did not 
concern themselves too greatly with artistic problems. 
Among the professionals, Dryden was an exception in his 
sincere critical interest in the drama, for most of his 
rivals regarded critical debate as a waste of time. Except 
for Dryden, Shadwell, and possibly Flecknoe, those most 
concerned with artistic problems were courtiers like Sir 
Robert and Edward Howard, Buckingham, and the other 
Court Wits. 

Five issues occupied most of the attention of these 
critics: 

a. The relative merits of tragedy and comedy. Shad- 
well and Edward Howard broke with the classical notion 
that tragedy ranked second only to the epic among the 
literary forms by asserting that comedy had a more uni- 
versal moral significance. Shadwell defended his position 
vigorously against Dryden who also found himself assailed 
by the Court Wits for deviating from the Jacobean tradition 
of tragedy. 

b. The meaning of wit. On this point Dryden cham- 
pioned the new wit which, according to him, consisted 
chiefly in dazzling but disciplined verbal skills. Shadwell 
opposed Dryden by supporting the older concept of wit as 
humor, which consisted chiefly in the control of the ra- 
tional over the imaginative faculty of the mind. 

c. The usefulness of the dramatists of the previous 
age as models. Here again Dryden, perhaps realizing that 
revivals could ultimately stifle the professionals’ chances, 
advocated the new heroic drama that (he claimed) fitted 
better the spirit of the age. However, the Court Wits, 
especially Buckingham, Rochester, and Clifford, accused 
Dryden and other heroic dramatists of corrupting tragedy. 
Dryden and Shadwell also disagreed violently over the best 
kind of comedy. Dryden argued that the age required a 
new, more polished comedy of wit, and rejected humors 
and farce as uncouth. Shadwell, however, asserted that 
Jonsonian comedy of humor was unexcelled and that, there- 
fore, it provided an ideal model for contemporary writers. 

d. The usefulness of translations. Whether Restora- 
tion dramatists should use translations was more than an 
artistic issue. Because of the hostility towards Louis 
XIV, several writers condemned translations from the 
French as unpatriotic. Dryden, for example, drew astrong 
line in his criticism; while he approved of classical trans- 
lations and condoned word borrowing from foreign lan- 
guages including French, he scorned farce as an insidious 
importation capable of contaminating English minds. He 
taunted Shadwell and Ravenscroft by suggesting that they 
wrote farces. While Shadwell denied the charge angrily, 
Ravenscroft admitted it but rebutted by pointing out that 
his plays were no more alien in parentage than Dryden’s 
heroic tragedies. 

e. The necessity of rhyme and the unities. These two 
artistic problems interested few dramatists. Dryden and 
Sir Robert Howard debated them with some objectivity 
until Dryden’s self-control weakened and he resorted to 
abuse. Dryden realized eventually that blank verse per- 
mitted the dramatist to vary better the emotional pitch of 
his poetry with the dramatic situation at hand. In this 
respect, then, Dryden acknowledged the validity of How- 
ard’s argument. During the controversy with Sir Robert, 
Dryden chose to ignore (at least temporarily) the intru- 
sions of Edward Howard and Flecknoe. 

4. It is difficult to determine precisely to what extent 
personality clashes entered into the controversies. 
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However, in certain instances, the presence of suchclashes 
was particularly evident. Settle’s brashness in ridiculing 
established practices, for example, incited Dryden and 
Shadwell to lash him publicly. Probably Dryden pilloried 
Flecknoe because he found Flecknoe’s obsequiousness in- 
tolerable. Dryden also must have been disgusted by some 
of Shadwell’s foibles, especially his almost flippant attitude 
towards.drama. Of course, Dryden’s own personality an- 
noyed numerous writers, particularly the Court Wits. 

5. Between 1678 and 1685 politics became so predomi- 
nant an element in literature that scarcely any new plays 
could be described as nonpolitical. Politics entered into 
every controversy that began or continued after 1678, and 
we need only examine the decay of the Dryden-Shadwell 
controversy from literary debate to political vilification 
to see the adverse effects. 

Most Restoration dramatists were too deeply immersed 
in the destructive element to carry on for any length calm, 
objective debates about their art. Their lives depended 
too much on the whims of a petulant public. They had to 
fight too hard for their own survival. Nevertheless, be- 
neath the mud they threw at one another, we can occasion- 
ally detect critical intellects, and we may fairly speculate 
that, had they written in an age when literary fortunes lay 
in the hands of a larger public than the court, the restora- 
tion dramatists would have produced less invective and 
more criticism. 
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An understanding of Trollope’s concept of the gentle- 
man can only be approached on a class basis, for his novels 
reveal that his gentleman is the member of a specific so- 
cial class. To achieve this understanding of Trollope’s 
gentleman, therefore, the gentlemanly class itself must be 
analyzed and reduced to its fundamental characteristics— 
blood, breeding, position, and money. 

Of these, by far the most important is blood or family 
background. The second characteristic, breeding, means 
nurture or training—education in its broadest sense, both 
formal and informal—achieved through constant association 
from infancy with other gentlemen and ladies. Breeding 
includes the two elements, manners and morals. The 
moral and ethical side of the gentleman, incorporating his 
sense of duty and code of honor, Trollope considers to be 
of utmost significance. Rank or position—a high degree of 
social eminence—is the third characteristic. Good blood 
and family give eminence from the start, for a look at the 
roster of gentlemen in Trollope’s works shows that a 
predominant number of them are landed squires and mem- 
bers of the peerage, together with their sons. Most of the 
gentlemen who are compelled to work for their livings 
belong to one of the gentlemanly professions, being either 
clergymen, barristers, military men, physicians or Civil 





Service employees. The fourth characteristic of the gen- 
tleman is possession of adequate money to maintain his 
position with self-respect. In many cases, especially 
among the peerage and titled commoners, a gentleman’s 
social position requires large expenditures of money. In 
all cases, it calls for the wearing of clothing of a certain 
quality, the maintaining of at least a decent household, and 
the educating of children in a prescribed manner. 

These four gentlemanly characteristics convey bene- 
ficial and saving qualities to their possessors. Good blood 
and family background contribute physical and moral quali- 
ties as a foundation for gentlemanly nurture. Breeding 
develops beneficial aesthetic and moral attitudes. Position 
helps provide a responsible outlook and purpose which 
makes for stability. Money prevents the debasing effects 
of poverty, makes possible culture and independence, and 
allows an erring gentleman to repent and be saved. Taken 
together the gentlemanly characteristics exert a saving 
influence on the life of a member of the class. 

A thorough analysis of these characteristics, particu- 
larly breeding, reveals a number of attributes more or 
less common to all of Trollope’s gentlemen. Some related 
attributes pertaining to land and family which Trollope 
emphasizes are love for the land, reverence for the age- 
old association of family and estage, deep-rooted feeling 
for primogeniture, and high regard for the family heir. 

A more important attribute of the gentleman revealed by 
this analysis is the moral code which governs his conduct 
towards others. Basically, this moral code consists of 
Christian morality, but superimposed upon this Christian 
base, augmenting it in places, reinforcing it in others, is 
a class morality or attitude toward conduct, the gentle- 
manly concept of honor, a concept which is a part of the 
breeding of the gentleman, and which is based upon his 
sense of self-respect and personal dignity. Although for- 
malization is inevitable, and, in actuality, convenient and 
necessary from a practical point of view, at its basis this 
sense of honor is not a codified list of rules and regula- 
tions. It is a moral sense upon which an individual may 
rely in making any decision involving his own personal 
conduct. Nearly all gentlemen possess this moral sense 
to some degree or other, although most, as would be ex- 
pected, in their daily lives fall back upon formalized ex- 
pressions of it. This sense of honor is inextricably bound 
up with the sense of duty, so that utility and service be- 
come important. The duties of a gentleman are such that 
make him useful to his country, his dependents, his family 
and friends, and his class. Usefulness emerges as a posi- 
tive virtue, calling for unselfishness on the part of the 
gentleman. In Trollope, those gentlemen who perform 
their functions and accept their responsibilities more often 
achieve true generosity than do the more selfish and self- 
indulgent, for generosity is not compatible with selfishness, 
and cannot spring from such a soil. 

Another important attribute of the gentleman revealed 
by analysis of the four fundamental characteristics is 
manliness—a term Trollope employs in one sense to desig- 
nate strength of character, self-respect, personal dignity 
and courage, and in another sense to mean lack of affecta- 
tion. The process of becoming manly, in Trollope’s estima- 
tion, requires “a nature not ignoble,” and the long, slow, 
unconscious training of this nature. In actuality it is the 
process of gentlemanly nurture, obviously to be acquired 
in a gentlemanly environment. The results of this training 
will be organic in nature, rather than a veneer of inadequate 
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and half-understood rules. Since they are organic and 
thus unconscious, instinctive, and spontaneous, they are 
infinitely. removed from affectation, which is a calculated, 
intellectual thing. Thus manliness becomes an essential 
mark of the gentleman. 

The foregoing analysis of the gentlemanly characteris- 
tics facilitates not only an understanding of the class, but 
also of those members who fall from the class. For Trol- 
lope realizes that while the characteristics of blood and 
breeding usually produce good results, they do not always 
do so. Some gentlemen, consequently, transgress morally, 
exceeding limits set by the class, and as a result fall from 
the class, being excluded to one degree or another, at least 
by a majority of its members. On the whole, in Trollope’s 
presentation, the class itself, interested in its own preser- 
vation, is fairly lenient toward the transgressions of its 
members, particularly those of young gentlemen. Thus 
some transgressions, though not desirable, are pardon- 
able. What is not pardonable is premeditated violation of 
moral and ethical relationships. Most of these transgres- 
sions are the result of unrestrained selfishness. Specifi- 
cally, one of the major categories of sins is dissimulation, 
such as cheating, lying, stealing. Another concerns viola- 
tion of respect for women, such as physical or mental 
brutality or unrestrained lust. There are indications that 
Trollope feels these moral deviations to be the result of 
quirks in blood lines, of bad training, or a combination of 
these. Since selfishness and self-indulgence are at the 
root of these transgressions, logically enough, the sinners 
almost always have also completely renounced their duties 
to country, dependents, family and friends. Nearly always, 
a gentleman’s transgression of moral limits is the result 
of a conscious decision, because gentlemanly background 
and training, even though sketchy, provide a moral aware- 
ness which makes a conscious decision inevitable, a moral 
awareness which also insures that the means of redemption 
exists, provided repentance occurs. This conscious choice 
of evil constitutes a deliberate defiance of agreed-upon 
moral boundaries to which there is only one answer. Un- 
repentant sinners fall from the gentlemanly class! 

Fallen members of the class having been discussed, 
the gentlemen who remain within the class can be consid- 
ered. The class of gentlemen in Trollope’s novels divides 
into three categories—an unapproved bottom category, a 
middle one approved with reservations, and an upper one 
approved almost unreservedly. The lowest of these cate- 
gories—morally, ethically, and aesthetically speaking — 
is comprised largely of useless, weak, and snobbish gen- 
tlemen, some of whom may have transgressed morally 
and ethically, but have not gone beyond the limits set by 
gentlemanly society. This category also includes men, 
perhaps otherwise gentlemen, who are suspect because of 
manners, as well as “first-generation” gentlemen or those 
just rising into the class. Uncontrolled selfishness basi- 
cally proved the ruin of the fallen gentlemen, and selfish- 
ness also afflicts this bottom portion of the class. For 
the most part, however, the members of this group are 
able to remain within accepted limits. They may be idle, 
weak, and useless, they may be insufferably snobbish, 
they may lead utterly selfish lives, but most do not become 
active villains, although temptation is constantly before 
them. Two basic factors appear to keep them on the right 
side of the post—the previously mentioned saving qualities 
of the gentlemanly characteristics, and the fear of falling 
from the class. 








Trollope conceives of an upper class that earns its 
keep. As a consequence he has no sympathy with gentle- 
manly uselessness and idleness, and strongly emphasizes 
the positive virtue of utility. Assuredly his uppermost 
purpose is not social criticism, but throughout his novels 
are heard undertones of approval and disapproval of the 
gentlemanly class. Gentlemen must perform their duties— 
must govern the nation, must assume the responsibilities 
of their various positions in life, must look to the training 
of their children, must produce as well as consume; and 
to do this, they must remain unselfish. Those who do not 
fulfill these duties Trollope considers useless and they 
receive his manifest disapproval. That useless gentlemen 
exist, however, does not invalidate the gentlemanly tradi- 
tion and the gentlemanly characteristics. Such gentlemen 
are simply evidence of the system ineffectively or wrongly 
operated. Many of the useless young gentlemen in Trol- 
lope’s novels, for instance, are useless as the result of 
improper training and education, and even among these 
the gentlemanly characteristics, though working in an 
impaired manner, often help bring an individual through 
to Trollope’s approval. Closely allied to the useless are 
the gentlemen who are weak in some respect. Weakness 
is not approved for two reasons—it is detrimental to the 
gentlemanly class as a whole and to the individual gentle- 
man; for weakness can lead to the diminished utility of a 
gentleman to society, and weakness is dangerous to the 
individual gentleman because it may lead to the loss of 
the self-respect and dignity necessary to him. 

Snobs also belong to Trollope’s unapproved section of 
the gentlemanly class. Here again selfishness and self- 
seeking are the dominating characteristics. The snobs 
are interested only in themselves, and so inevitably they 
are largely engaged in the search for money and position. 
Snobbishness results from the gentlemanly characteristics 
being viewed in a selfish manner. So viewed, birth, educa- 
tion, position, and money become simply ends in them- 
selves, and are valued for that reason, instead of becom- 
ing means to the end of unselfishness and service to others 
and to country, which is one of the chief goals of the gentle- 
manly tradition as Trollope conceives it. Such misconcep- 
tion and distrotion is very plainly the result of improper 
or confused training. Again, Trollope’s tribute to the 
efficacy of the gentlemanly tradition can be found in the 
fact that by far the highest proportion of his ubiquitous 
snobs is to be found among non-gentlemen. By and large, 
affectation is the chief component of snobbery in Trollope’s 
interpretation, other related components being over-con- 
cern with exterior appearances, and emphasis on false 
values. 

Of the three categories that compose the gentlemanly 
class which Trollope depicts, the middle one can fairly 
be called the group of “average” gentlemen. Contrasted 
with the “lower third,” they are stronger, more useful 
personally and socially, and more inclined to use their 
material advantages as means to ends, rather than as ends 
in themselves. In a word, they are less selfish. The 
“human” selfishness they do possess is designated by 
Trollope as “ordinary selfishness”--such selfishness as 
a man can permit himself without its resulting in self- 
reproof or self-hatred. “Ordinary selfishness” is some- 
thing of a parados, for it combines the notion of unselfish 
devotion and service on the one hand, and restrained self- 
indulgence on the other. This duality distinguishes the 
middle section from the lower one, which embraces only 
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the notion of self-indulgence, although not beyond the limits 
of class acceptance. The average gentlemen in Trollope’s 
novels reared in the gentlemanly tradition of the English 
mid-Victorian period do not find these two elements of 
“ordinary selfishness” incompatible. According to Trol- 
lope they instinctively feel that money and position (and 
the attendant concern over securing and maintaining them) 
are necessary for the gentleman to perform the particular 
duties laid out for him. They are quite scrupulous as to 
where money comes from, however, and as a group will 
not really compromise themselves or their loved ones in 
obtaining it. But they are not above a touch of expediency, 
if it does not conflict with honor or duty. 

These people are healthily ambitious and eminently 
practical, possessing a realistic, common sense attitude 
toward the world in which they live, its good things, its 
temptations, its human frailties. This practical attitude 
extends to the four gentlemanly characteristics, in which 
the average gentlemen place great faith. Trollope’s aver- 
age group are very proud of their position as English gen- 
tlemen, and noblemen, if such be the case. They feel the 
pride of long lineage, of revered ancestory, of their con- 
siderable eminence as landowners or professional men, 
of what they unhesitatingly feel to be their superiority. 
Unlike the snobs, however, they do not feel or display this 
pride as arrogance or condescension. Proud as they are 
of their class, it is small wonder that the order as a whole 
should fend off the encroachment of unqualified aspirants. 
The average gentlemen pay, however, for the privileges 
of their position and the traditions that foster their sense 
of personal dignity and superiority, for they work hard 
and are useful and serviceable. They not only consume, 
they also produce, and take pride in the fact. 

The attitude toward money, position, and personal self- 
ishness constitutes the basis of difference between average 
gentlemen and the top of the gentlemanly hierarchy, Trol- 
ope’s most highly approved group; for these men tran- 
scend the worldliness and personal selfishness of the mid- 
dle category. Strictly speaking they are not divorced from 
that group—rather they are the middle group transcendent. 
They have a simplicity about them, show little concern 
with material or worldly matters, and so more nearly 
achieve self-abnegation than do other gentlemen. In this 
group of gentlemen blood and breeding and the gentlemanly 
tradition combine to produce men with a moral sense that 
goes beyond class codification and formalization, beyond 
personal selfishness, to decisions that are wholly unsel- 
fish and, at times, even detrimental to the worldly interests 
of the individuals concerned. With them honor becomes a 
personal morality based upon their sense of individual 
integrity, their absolute necessity to do what is right for 
them. The moral sense of these men usually makes deci- 
sions only after a period of inward-examination or struggle. 
These decisions indicate that the individual obviously prizes 
his set of values more highly than that of the class, an atti- 
tude which constitutes as obvious a defiance of the class 
as that of the fallen gentlemen. Strangely enough, the class 
accepts such transcendence of its principles and beliefs. 
And hence derives the paradox: a gentleman can fall out 
of his class, but he cannot rise out of it. 

These men are not perfect. Most of them have some 
glaring fault, but they strive to correct and eliminate it. 
By and large, they are too good and morally exacting for 
the task of running the world, for they are men of high 
principles who are unable to compromise, to give and take 





when needed. The world—selfish and unscrupulous as it 
is—needs its average gentlemen, good men fundamentally, 
but possessing and accepting the personal selfishness that 
is needed to combat actively the selfishness outside them- 
selves. Trollope seems to consider his highest gentlemen 
as leavening agents, who accomplish their good indirectly, 
by example or model. To repeat, the basis of the gentle- 
man’s morality is Christianity, to which has been added 
the code of honor; and the moral sense of his best gentle- 
men is founded on the individual’s sense of worth and the 
exercise of Christianity. For, in truth, Trollope’s best 
gentleman is the Christian gentleman. These men are not 
just better men fortuitously and hapharzardly. They are 
the ultimate products of a system which Trollope feels 
has produced the greatest nation on earth. They are bet- 
ter because they are the products of that system, better 
to Trollope than the products of any other class were likely 
to be. In these men, blood and breeding have combined to 
produce natures noble enough to approach the ultimate end 
of the gentlemanly system that Trollope records so min- 
utely and approves of so highly, the ultimate end of self- 
abnegation. Microfilm $5.05; Xerox $16.80. 394 pages. 
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Thomas Traherne’s Centuries of Meditations is a de- 
votional work, in which the author expresses his search 
for and attainment of felicity. The meditations individually, 
and in their groups by centuries, progress from diversity 
to unity. The First Century affirms the Christian faith; 
the Second reflects philosophically upon the world, love, 
and the soul; the Third studies felicity in the personal life. 
The Fourth Century elicits principles of felicity, active 
and contemplative; and the brief Fifth Century concludes 
that God is the object and way of felicity. 

What little is known of Traherne’s life helps us to com- 
prehend this work. Traherne’s was a sensitive childhood 
in Hereford during the Civil War. At fifteen the poet en- 
tered Brasenose College, Oxford, during the Common- 
wealth. There though acquiring an education, he sensed 
the neglect of felicity both in the men about him, and as a 
subject for study. He returned to the country to think 
about and find his own way towards happiness. In 1661 he 
was ordained Anglican priest at the Herefordshire village, 
Credenhill, where he was busy with study, worship, and 
service. In 1669 the great lawyer, Sir Orlando Bridgeman, 
chose him as his chaplain. He accompanied his kindly 
patron to London, where the great personalities, and con- 
tacts with new ideas and ideals were both confusing and 
stimulating. In 1674 Traherne died in the service of the 
Bridgeman family. 
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The Centuries of Meditations has some of the charac- 
teristics of the types of devotional books popular in seven- 
teenth-century England. Like some it has its practical 
aspect, emphasizing Christian behavior, and is fully as 
important as an example of the type of devotion called a 
book of the creatures, for with Traherne the prizing of 
God’s creation is one of the ways to blessedness. But the 
work may best be called a book of felicity because its 
whole concern is with man’s full happiness here and now 
as well as in eternity. The secret of felicity is “God, the 
World, Yourself”-- communion, esteem, and virtue. The 
work shows still another devotional influence, that of the 
Jesuit manuals. This appears noticeably in some of the 
meditations of the First Century, where there are resem- 
blances to imaginative compositions, reflective points, 
and affective colloquies. Here and there in the work are 
suggestions of the mystical patterns of purgation, illumi- 
nation, and unity. Generally, however, the Centuries lacks 
mystical intensity and is meditative rather than visionary. 
Thus what mysticism it possesses is limited and occa- 
sional. It can better be described as philosophical, for it 
brings a wealth of Biblical, patristic, scholastic, and Neo- 
Platonic learning to bear upon felicity. Its method is 
orderly and clear, and its approach is intellectual. It has 
greater fluency and charm than the earlier devotional 
classics of Andrewes, Donne, Taylor, and Baxter. 

One other aspect of the Christian humanist tradition, 
of which the Centuries is part, is Renaissance Christian 
Epicureanism. Traherne seems to follow the lead of Eras- 
mus and More, who felt that felicity was essentially Chris- 
tian. To them Epicurus intended the pleasures of virtue, 
the spirit, and communion with God, which Christianity 
best realized. 

Annotations of the First and Second Centuries show 
Traherne’s rich learning, awareness of the world, and 
fertile, aspiring mind. An editing of the manuscript in- 
volves few problems other than faithfulness to the poet’s 
expression and to seventeenth-century verbal conventions. 
Microfilm $3.75; Xerox $3.30. 291 pages. 











VANITY FAIR: A STUDY OF BACKGROUND, 
COMPOSITION, AND MEANING. 


(L. C. Card No. Mic 59-6345) 


Myron Taube, Ph.D. 
New York University, 1959 





Adviser: William E. Buckler 


Vanity Fair expresses the social and moral views 
formulated by Thackeray after three decisive events: the 
change in his religious beliefs from skepticism to modified 
Christianity; his wife’s insanity, which produced in him a 
sense of withdrawal from life; and the Parson-Snob con- 
troversy, which made him aware of his identification with 
the preacher. The novel is an outspoken attack on the 
materialism of Victorian England. 

Vanity Fair climaxes a decade of critical effort against 








the romantic excesses in English fiction. Gothic romances, 
the romances of Scott, and the Gothic masterpieces of 
Dickens had superseded the realistic novel. With Thacke- . 
ray, realism is brought back to the English novel. The 





nineteenth century had inherited from the eighteenth an 
art form encrusted with layers of plot devices. The novel- 
ist had a hatful of stock devices: hidden wills, babies 
switched at birth, poor heroines who are really heiresses, 
stranger who are really long-lost fathers, sons, or broth- 
ers recently arrived from India just in time to save strug- 
gling virtue from disgrace and disaster. After Thackeray, 
no serious author could attempt, without causing a smile 

on the face of his audience, what had been standard prac- 
tise before. 

While Thackeray’s realism destroyed the old tradition 
of the novel, it also prepared the way for the modern novel. 
In no other novelist before Thackeray do we find the effects 
of time on life so clearly and sharply drawn. In his con- 
cern with time, with time past and time passing, and with 
the tricks of time and memory, Thackeray looks forward 
to the twentieth century. With his interest in the middle 
class, and not in the rogues and renegades and romantic 
rascals, Thackeray gives the modern novel its subject 
matter. In his treatment of the Amelia-George and Becky- 
Rawdon marriages, Thackeray opens the way for the mod- 
ern novelist’s treatment of similar unhappy situations in 
life. 

Vanity Fair is a carefully constructed novel. Although 
incident arises out of character, it arises in a premedi- 
tated way: things do not just happen, but happen because 
they were planned that way. The unity Thackeray brings 
to the novel is not the unity of the eighteenth century 
novelist--that is, one person about whom the novel is con- 
cerned; rather, it is the more modern unity of purpose, of . 
impression, of theme. 

The major artistic principle operating in Vanity Fair 
is contrast, which cannot operate haphazardly, but must 
be worked out with care and forethought. The parallel 
Becky and Amelia stories serve as the story backbone of 
the novel and are sharp contrasts--both as naratives and 
personality portraits. The Amelia and Becky plots are 
not the only conscious structuring in the novel. Thacke- 
ray’s characters serve as balances and contrasts to each 
other: Sir Pitt and Lord Steyne are both Becky’s lovers; 
George and Dobbin both marry Amelia; Dobbin serves as 
conscience for both George and Georgy. Jos and George 
and Rawdon are a trio of dandies who contrast with Dobbin, 
a hero with none of the attributes of the standard hero. 

The brothers Crawley--Rawdon and Pitt--contrast with 
each other, as do old Osborne and old Sedley. Moreover, 
conscious planning is seen in the way Thackeray handled 
the letter from George to Becky, the device by which 
Amelia was to be undeceived. Thackeray’s deletions from 
the 1845 manuscript show that he knew how the Becky story 
had to develop. 

The old critical saws that Vanity Fair had no plot, or 
that it just grew--like the story of the three bears--or 
that it has-no structure can no longer be maintained. 

Microfilm $4.45; Xerox $15.00. 347 pages. 
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THE PATTERN OF RECONCILIATION IN THE 
WORKS OF STEFAN ANDRES 


(L. C. Card No. Mic 59-6978) 


Don Carlos Travis, Jr., Ph.D. 
The University of Wisconsin, 1959 


Supervisor: R-M. S. Heffner 


Stefan Andres has declared that the writer’s task is to 
reflect in his work the harmony of the world as God’s 
creation. Since life in this world is subject to the mys- 
teries of chance, suffering, conflict, guilt, and death, it is 
replete with discrepancies and antinomies that need to be 
resolved, if a vision of harmony is to be realized. The 
imaginative projection of this vision in fictional literature 
illustrates a pattern of reconciliation. In accordance with 
the principle of multiple levels of interpretation, narrative 
art combines the author’s ideas, plot, and characters, 
under the aspects of story, theme, pattern, and signifi- 
cance. The story of a concrete, personal human existence 
presents a life problem, a parabolic theme, which is re- 
solved according to a design, an archetypical pattern. In 
Andres’ fictional hypothesis this pattern sets forth a proc- 
ess of redemption, the redintegration of personality through 
the reconciliation of self and destiny, existence and provi- 
dence, freedom and grace. 

The pattern appears paradigmatically in three works: 
a.novel, Der Mann von Asteri (1939); a Novelle, Wir sind 
. Utopia (1943); and a legend, Die Rache der Schmetterlinge 
(1953). After a discussion of Andres’ central experience 
of life and of his conception of the writer’s task, attention 
is concentrated on the delineation and elucidation of the 
narrative pattern through a detailed analysis of the stories 
and themes of these three works. Once the recurring ele- 
ments of the basic pattern have been exposed, the treat- 
ment of Andres’ other fiction is limited to illustrating 
their relation to the basic pattern as variations on a theme. 

The pattern on which the narrative arrangement is 
based comprises the following stages. An initial impasse 
resulting from failure in the past is broken by a confronta- 
tion with that past which presents an absolute challenge. 
The development from the confrontation is interupted to 
provide a recapitulation of the aspects of failure and to 
suggest the elements of authentic self-realization. The 
narrative resumption of the development leads to a repeti- 
tion of the characteristic temptation which had brought 
failure. The ensuing crucial issue is resolved in an illu- 
mination of grace which leads to an authentic choice. The 
pattern is then completed in the reconciliation that comes 
through fulfilment of this choice. Andres’ fictional struc- 
ture thus demonstrates that human existence is a process 
to achieve human authenticity before God. 

Andres has stated that modern man must recover the 
image from which civilization takes its substance, “das 
Bild des vor Gott freien, aus seiner Kraft hervorgegange- 
nen und in seinem Willen ruhenden Menschen.” The pat- 
tern of reconciliation in his own work delineates this 
image, according to which human existence is the realiza- 
tion of authentic human possibilities. “Wir sind Gottes 
Utopia, aber eines im Werden.” 

For Andres Christ is the absolute exemplar of human 
existence. Hence the pattern of reconciliation as an exis- 
tential process of redemption resembles the Christian 
design of salvation. Fictional literature based on this de- 














sign displays a wealth of concrete reality within which 
unique human beings act out their existence, nevertheless, 
as archetypical persons in a morality that reveals the 
divine plan. The pattern of reconciliation places Andres’ 
work within that important phase of contemporary litera- 
ture which derives its sense of design from the Christian 
faith and experience. His achievement contributes sub- 
stantially to the demonstration that meaningful fiction must 
bear a relation to and be a reflection of a comprehensive 
view of the world as a transcendent order. 

Microfilm $4.85; Xerox $16.20. 379 pages. 


THE EARLIER POETRY OF WILLIAM COWPER 
(L. C. Card No. Mic 60-52) 


Charles Lincoln Van Doren, Ph.D. 
Columbia University, 1959 


The thesis mainly consists of a critical examination of 
the earlier poetry of William Cowper, including the youth- 
ful parodies and imitations of accepted eighteenth-century 
styles, the love lyrics written to and under the influence 
of Cowper’s cousin Theodora, the Olney hymns, other 
lyrics written before the date of publication of Cowper’s 
first volume (1782), and the long didactic satires in cou- 
plets; in other words, everything that the poet wrote be- 
fore “John Gilpin” and The Task. 

The attempt is not to consider Cowper’s earlier poetry 
in the context of his time or of the religious movement 
which was so important to his spiritual life, but rather to 
consider it, as it were, sub specie aeternitatis. The poetry 
is examined from the point of view of its truth to human 
experience; much of it is found to lack any sort of truth, 
but a few poems, notably the “Sapphics” (Lines Written 
During a Period of Insanity), the well-known hymn, “Light 
Shining Out of Darkness,” the last two didactic satires, 
Conversation and Retirement, and some of the later lyrics, 
such as “Alexander Selkirk,” are judged to be much supe- 
rior to most eighteenth-century verse and perhaps worthy 
of being included in the canon of essential English poetry. 

Although the discovering of influences is not the major 
task of the thesis, some consideration is given to the 
question of the main influences on Cowper’s practices in 
satire and use of the heroic couplet. The example of Hor- 
ace is found to be paramount for the former; for the latter, 
though Cowper wrote several passages severely critical 
of Pope, the great Augustan is judged the main source of 
inspiration and imitation in the Evangelical poet’s work. 
As to prosody, various verse tests show that Cowper was 
writing, as Saintsbury said, “in the air of another day”; 
although most of the poetry was written in the 1770’s and 
1780's, it is in the style of a generation earlier, a fact 
which derives from the peculiar circumstances of Cowper’s 
life. 

The overall view of Cowper’s earlier poetry is not 
complimentary. The poet wrote numerous mechanical 
apologiae for the sect to which he adhered; it is suggested 
that he often did not believe what he wrote, that he wrote 
out of a sense of guilt, that an hysterical strain may be 
detected in many places, particularly in the satires. Nev- 








_ ertheless, Cowper was a true poet; although most of his 


work must be discarded by a non-sentimental critic who 
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refuses to be influenced by the sweetly pathetic character 
of its creator, he was sometimes able to rise above his 
own difficult life and write major poetry. The main effort 
of the thesis is to indicate which of his earlier poems are 
worth remembering, and to suggest that some of his bet- 
ter known lyrics, hymns and “set pieces” should be for- 
gotten. Microfilm $3.95; Xerox $13.95. 307 pages. 


THE LITERARY DOCTRINE OF PIO BAROJA 
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The primary interest of this dissertation is to examine 
the literary theories of Pio Baroja and to study his appli- 
cation of his own standards. However, in order to orient 
Baroja within the general currents of his times, it is in- 
dispensable to consider the literary theories of some of 
his contemporaries. 

Miguel de Unamuno creates his novels by allowing his 
characters to develop in a lifelike pattern, and the char- 
acters reveal themselves by action, but mostly by speak- 
ing. The novel is detached as far as possible from a 
definite setting either in time or place. The author’s role 
as a narrator is reduced to a minimum. 

In essence, Azorin follows the realistic trend, but he 
differs in the method of portrayal. The realistic novel 
must resemble life: life has no plot, therefore the novel 
must have none. Instead of recording a detailed account 
of the life of the character, he selects a few meaningful 
fragments precisely as an individual views his life, in 
terms of salient incidents. The characters speak naturally, 
as fallible people do in real life. 

Valle-Inclan is concerned principally with style and 
language reform. For him, the Spanish of the middle ages 
is the pure literary language, and the salvation of Spanish 
literature lies in the return to pure Castilian. 

Baroja professes to observe the realistic approach and 








to base his novels on real life. His preferred plot is fluid, 
without a definite starting or finishing point, and he accepts 
the concepts of unity of subject matter and the single im- 
pression. He also claims the right to speak in his own 
person in his novels. His fictional characters are inspired 
by real people, and he creates them as part of the pano- 
rama of life and not as characters for their own sake. 
Baroja does not focus his attention upon psychological ab- 
normalities, and he deals with moral types only inciden- 
tally. 

Baroja agrees with Unamuno only on the lifelike devel- 
opment of the plot and characters. He accepts Azorin’s 
concept that the novel must be based on reality, but he 
disagrees entirely with the precepts of Valle-Inclan. 

All of Baroja’s novels, excluding Memorias de un 
hombre de accién, have been examined to study his appli- 
cation of his literary doctrine. Baroja’s technique of be- 
ginning a novel, his narrative techniques, unity of compo- 
sition, creation of fictional characters, and the technique 
of writing endings have been studied. 

Baroja observes only partially the standards which he 
set for himself. In his techniques of writing beginnings 
he disregards the proper method that he preseribed for 
each technique. He does not observe unity of subject mat- 
ter; and while he does successfully integrate single im- 
pressions into a novel, and achieves unity, he also deviates 
from this precept, for he considers a series of short sto- 
ries which do not have structural unity a novel. Baroja 
creates his minor characters according to his theory; but 
in creating his protagonists, only the initial impression is 
a spontaneous portrayal, while the rest of the biography 
is the result of careful palnning and deliberation. He limits 
himself to the objective method of depicting women; but 
however rare the occasion may be, he does disregard that 
limitation. Baroja writes conclusive endings to some of 
his novels, in fact, there are evidences of planned endings. 

Baroja abides completely only by those of his precepts 
which give him absolute freedom; for example, when he 
allows a character to sustain the unity of a work, he ex- 
tends the boundaries of the biography at will and indefinitely. 
Another instance of such unrestricted freedom is his speak- 
ing in his own person in his novels. Since Baroja’s literary 
theories apply only to specific works rather than to his 
entire literary output, it must be concluded that he refuses 
to be governed by the standards which he created for him- 
self. Microfilm $2.70; Xerox $9.40. 207 pages. 
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COMPARISON OF SELECTED ASPECTS OF 
AMERICAN AND INDIAN LABOR LAW 
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University of Illinois, 1959 


The object of this thesis is to analyze and compare the 
development of American and Indian labor law. 

The thesis is divided into five main parts. The first 
chapter deals with historical developments plus a compari- 
son of the important provisions of the Wagner and Taft- 
Hartley Acts, on the one hand, and the Industrial Disputes 
Act on the other. An effort has been made to point out 
similarities and difference not only in the statutes of the 
two countries but also in the thinking and attitudes of the 
judges and legislators of these countries. 

The second chapter is devoted to the problems of strikes 
beginning with the period in America when they were 
treated as criminal conspiracies and continuing to the time 
when the right to strike was guaranteed and protected by 
statute. Various legal problems raised by strikes such as 
the employer-employee relationship, discharge for partici- 
pating in a strike, replacement of strikers, and the wages 
for the period of strike have been discussed at length. 
Some unprotected strikes, namely, strikes expressly pro- 
hibited by statute, sitdowns, slowdowns, and strikes in 
violation of contract have also been discussed. It is noted 
that Indian Tribunals have frequently followed the Ameri- 
can law on various issues of strikes, although in some 
cases they wrongly applied the American law. 

The third chapter deals with the law on discharges. 
This chapter is divided into two parts, discharges for 
union membership and activities, and discharges for “just 
cause.” In the United States discharges for union member- 
ship and activities are prohibited by statute, but in India 
they are not. However, since 1947, case law has developed 
in India on the pattern of the American law which provides 
almost the same protection accorded to American workers. 
In the absence of collective bargaining contracts such as 
exist in America, there is nothing comparable in India to 
voluntary arbitration discharge cases. 

The fourth chapter analyzes the role of governmental 
dispute settlement agencies in the two countries. The 
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National Labor Relations Board and the Federal Mediation 
and Conciliation Service in the United States and the Con- 
ciliation machinery and Industrial Tribunals in India are 
the major agencies. In the United States, governmental 
agencies develop, encourage, and strengthen collective 
bargaining, whereas in India the agencies serve as sub- 
stitute for collective bargaining and provide a system of 
compulsory arbitration. The purpose, function, and suc- 
cess of the Federal Mediation and Conciliation Service in 
America is encouraging. It is suggested that India could 
benefit from such an agency. 

The last chapter is an analysis of the way in which 
American law has been applied in labor cases in India. 

The thesis suggests that the following conclusions can 
be drawn from a comparative study of Indian-American 
labor law: 

1. The early history of labor-management relations 
in India and America are quite different, largely because 
industrialization of India took place after modern labor 
relations policies were already in effect in more indus- 
trialized countries. 

2. The most important single influence on labor-man- 
agement relations in India is the government, and free 
collective bargaining in the American sense in unknown. 

3. Strikes are deemed too serious for the economy of 
India to permit, and are therefore subject to compulsory 
settlement in a manner unknown in America. 

4. The Indian Trade Union (Amendment) Act of 1947, 
which parallels the Wagner Act in recognizing trade unions 
and establishing unfair labor practices, has never been 
allowed to go into effect. Meanwhile, the courts, working 
with theories of “social justice” and “natural law” have 
developed certain doctrines which closely parallel those 
of the American National Labor Relations Board. 

5. Indian courts frequently apply American labor law 
concepts, quite often in an erroneous fashion. In part this 
is because, like their earlier American counterparts, the 
judges are neither well informed on labor matters nor 
sympathetic with the problems of labor. 

6. The Indian economy could permit a greater degree 
of freedom in labor-management relations and would bene- 
fit from such an experience. In this connection American 
mediation and voluntary arbitration experience would be 
helpful. Microfilm $5.05; Xerox $17.00. 396 pages. 
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THE SEQUENTIAL DESIGN OF EXPERIMENTS 
FOR INFINITELY MANY STATES OF NATURE 


(L. C. Card No. Mic 59-6880) 


Arthur Edward Albert, Ph.D. 
Stanford University, 1959 


Suppose a scientist is interested in a certain problem 
and performs an experiment in order to gain information. 
The experiment serves to cast light on the problem and 
also aids the investigator in designing a more informative 
experiment. As the researcher accumulates more and 
more data, his experiments can be made more and more 
informative until he reaches a point where he feels that 
further experiments are unnecessary. He then announces 
his results, 

In a recent paper, Chernoff dealt with the statistical 
aspect of this procedure which he called the “Sequential 
Design of Experiments” and in this paper, he proposed a 
procedure which applies to the two action problem (i.e., 
testing hypotheses) when the number of possible states of 
nature is finite. 

It was shown that the risk under this procedure is ap- 
proximately -c log c/I(®) as the cost c per experiment 
approaches zero (where I(9) is an appropriately defined 
information number). It was also shown that in order for 
some procedure to do significantly better for some value 
of the parameter, it must do worse by an order of magni- 
tude at some other value of the parameter, me 

This paper concerns itself with the extension of Cher- 
noff’s results to the case where the possible states of na- 
ture are infinite in number, A class of procedures is ex- 
hibited which possesses the property that for any positive 
number ¢e, there is a member of this class for which the 
risk is no larger than -(1+e+0(1))c log c/I(@) as c tends to 
zero. 

Furthermore, in order for some procedure to do sig- 
nificantly better than -c log c/I(@) for some value of the 
parameter, it must do worse by an order of magnitude at 
some other value of the parameter (as c tends to zero). 
The procedures can be partially described as follows: At 
each stage, the experimenter makes 4n estimate of the 
true state of nature. He then applies the Kullback- Leibler 
information numbers as though he were almost convinced 
that his estimate is very close to the true state of nature. 

In the course of the exposition, a generalization of 
Wald’s result concerning the (strong) consistency of the 
maximum likelihood estimate is also derived, 

Microfilm $2.50; Xerox $4.60. 90 pages. 
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A THERMOELASTIC PROBLEM IN THE HALF-SPACE 
(L. C. Card No. Mic 59-5601) 


James Leland Bailey, Ph.D. 
Michigan State University, 1958 


Major Professor: J. Sutherland Frame 


This thesis is concerned with the solution of the ther- 
moelastic problems resulting from the sudden application 
and maintenance of the following temperature distribution 
on the surface of a half-space initially at zero temperature 
--the temperature equals a constant within a circle and 
zero elsewhere, The temperature distribution within the 
half-space exposed to the aforementioned surface temper- 
ature distribution is derived, Then under the assumption 
of a quasi-static condition, the stresses and displacements 
inside the half-space and on its boundary are determined. 
This quasi-static solution is obtained by transformation of 
the problem into the Laplace subsidiary space and solving 
it there by the introduction of a thermoelastic potentialand 
the use of the Galerkin-Westergaard method specialized in 
the case of axial symmetry to determination of Love’s 
function and then transforming the solution back into the 
original space. The quasi-static solution so derived is 
physically descriptive for all time with the exception of 
the first moment, To complete the physical description of 
stresses in the half-space, dynamic effects due to the 
stress wave emitted because of the suddenness of the ap- 
plication of this surface temperature distribution are taken 
into account in the stress solution for small values of 
time. This asymptotic dynamic solution is produced by 
means of the Laplace transformation and a thermoelastic 
potential, Finally, some numerical results pertinent tothe 
steady-state solution (a special case of the quasi-static 
solution) and asymptotic dynamic solution are computed 
and tabulated. Microfilm $2.50; Xerox $3.00. 52 pages. 


ON P-GROUPS OF CLASS THREE 
GENERATED BY THREE ELEMENTS 


(L. C. Card No, Mic 60-147) 


James Robert Boen, Ph.D. 
University of Illinois, 1959 


A fundamental problem in the theory of groups of finite 
order is to find, for a given positive integer n, the number 
of abstract groups of order n. Sylow’s theorem states 
that a group of order n = p*! p°?...p.™ has subgroups of 
orders p:', p°?,..., p°™, It is known that every p-group 
(prime-power group) has a non-trivial central, Further- 
more, if the central quotient group of a p-group is not 
identity, the process of forming central quotient groups 


will eventually lead to identity. If this process has to be 
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repeated r times to reach the identity, the original group 
is said to be of class r. 

In this paper we consider p-groups of class three, gen- 
erated by three elements, in which every element but the 
identity is of order p(p > 3), and which are not direct prod- 
ucts of two of their proper subgroups. There is one such 
abstract group G, whose order is p’®; every such group 
whose order is < p’* is a quotient group of G. Quotient 
groups of G may be obtained by adding defining relations 
to the defining relations of G. Quotient groups of G ob- 
tained by adding one, two, or three equations involving 
only elements of the central C are treated in this paper. 

If H, and H, are two invariant subgroups of G and there 
is an automorphism of G that carries H, into H,, then G/H, 
= G/H.. Hence, subgroups of C are classified according 
to the rule that two such subgroups are in the same class 
if and only if there is an automorphism of G carrying one 
into the other, The only automorphisms that need to be 
considered in this sense are the automorphisms of G/K, 
where K is the commutator subgroup of G., There isa 
one-to-one correspondence between these automorphisms 
and the collineations of a projective plane U over GF(p); 
there is a one-to-one correspondence between the points 
of U and the cyclic subgroups of G/K. 

To each cyclic subgroup of C there corresponds a 
unique point of a projective 8-space T over GF(p), and 
there is a one-to-one correspondence between the auto- 
morphisms of C and the collineations of T. Thus the prob- 
lem becomes one of classifying the linear subspaces of T 
under the set of collineations of T that are induced by col- 
lineations of U. 

Let (a,,-a,,8, 52¢,-4, 58,4 ,a9,-A,,a,) correspond to 


a, a,a; 
(x as .). It turns out that two points of T are in the 
a7 ag ay 

same class, according to the classification just described, 
if and only if the matrix corresponding to one is similar to 
some scalar multiple of the matrix of the other. Due toa 
classical result concerning similar matrices and invariant 
factors, the points of T are easily classified, Denote as V 
the collection of points of T that correspond to matrices of 
rank one, The lines and planes on V, the secants of V, and 
lines through the point (0,0,1,0,-1,0,1,0,0) are classified. 

It is shown that the quotient groups of G corresponding 
to points, lines, and planes on V and secants of V are mu- 
tually non-isomorphic. 
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LIMIT THEOREMS FOR CENSORED DATA 
(L. C. Card No. Mic 59-6411) 


Jack Raymond Borsting, Ph.D. 
University of Oregon, 1960 


Adviser: Herman Rubin 


The principal object of this investigation is to see how 
certain limit theorems appear in situations where the ex- 
perimental data is censored, For example the data may be 
in the form of a histogram in which the frequencies over 
alternate class intervals were omitted. It is this type of 
censoring that will be considered in this thesis. Let the 
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infinite real line R be partitioned by an infinite number of 


points ...a..<a_,;<a)<a, <a,..., and let the norm 
of the partition be defined as sup (a; -a;-,). Let 
-o<{ <o 


Xi) « « « » X, be independent identically distributed random 
variables with common distribution function F, Let Sj 

= (22;,22i+, | be the intervals in which measurements are 
observed and Tj = (a,i+1 ,a2i+2 | be the intervals where the 
observations are censored, Interpolated frequencies for 
the *T” intervals and sample distribution functions based 
on these observed and interpolated frequencies are defined. 
If n approaches infinity and the norm of the partition ap- 
proaches zero in a certain manner results are obtained 
that are parallels of standard theorems, 

The class of extended Riemann integrable functions is 
defined and briefly discussed, It is then shown that under 
certain conditions the probability mass, when properly 
normed, over the *S” intervals approaches one as the norm 
of the partition approaches zero, It is proved that the ra- 
tio of the sum of the observed and interpolated frequencies 
to n, the total number of observations, converges in prob- 
ability to one as the norm of the partition approaches zero 
and n approaches infinity. If the norm of the partition ap- 
proaches zero as a function of n, then under conditions 
which prevent the lengths of the observed intervals from 
decreasing too rapidly convergence with probability one is 
obtained, Next several sample distribution functions based 
on the observed and interpolated frequencies are defined, 
and for each of these sample distribution functions a theo- 
rem analogous to the Glivenko-Cantelli Theorem is proved 
by letting the norm of the partition approach zero as a 
function of n, Theorems of the type proved by Donsker 
are proved for each of the sample distribution functions 
defined. These theorems are concerned with the conver- 
gence in distribution of the normed sample distribution 
functions. In order to prove these theorems it is neces- 
sary to assume that F’ =f is extended Riemann integrable 
and of bounded variation on R, and that the norm of the 
partition does not approach zero too slowly. 
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ON SOME GENERALIZED CAUCHY PROBLEMS 
AND THE CONVEXITY OF THEIR SOLUTIONS 


(L. C. Card No. Mic 59-6838) 


Robert Wayne Carroll, Ph.D. 
University of Maryland, 1959 


Supervisor: Alexander Weinstein 


This paper treats a class of generalized Cauchy prob- 
lems for equations of the type of the Euler- Poisson- 
Darboux (EPD) equation. In the case of the EPD equation, 
Weinstein’s [46] results about the convexity and growth of 
the solution are extended tothe most general multiply sub- 
harmonic initial data and some of his criteria are sharp- 
ened. The conditions under which there will be a convex- 
ity theorem for equations of this type are examined, For 
the EPD equation of index n-1 a study is made of when the 
generalized solution is a solution in the usual sense. 
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A COMPARATIVE STUDY OF TWO METHODS 
OF ESTIMATING QUOTIENTS WHEN LEARNING 
TO DIVIDE BY TWO-FIGURE DIVISORS 


(L. C. Card No, Mic 59-6955) 


Mary Katherine Carter, Ed.D. 
Boston University School of Education, 1959 


The purpose of this investigation was two-fold: (1) to 
compare the relative merits of two methods of estimating 
quotients when dividing by a two-figure divisor: the one- 
rule and two-rule methods; (2) to study the effects of first 
learning the one-rule method and then introducing the two- 
rule method as an alternative. In determining the relative 
effectiveness of the procedures such factors as speed and 
accuracy of performance were taken into consideration; 
and also the relation of achievement to intelligence quo- 
tients and to pre-requisite computational skills, 

All the fifth grade children from 22 classrooms of a 
Boston suburb were tested initially and separated into 
three groups equated on the following factors: intelli- 
gence, mental age, mastery of pre-requisite skills in di- 
viding by two-figure divisors, and division by two-figure 
divisors, Group I was taught only the one-rule method; 
Group II - the two-rule method; Group III was taught first 
the one-rule method and the last three weeks the two-rule 
method as an alternative, 

At the close of twelve weeks of instruction all groups 
were tested on achievement in division with two-figure di- 
visors. The method of estimation the children used was 
also investigated, After a six-weeks lapse all groups were 
again tested in achievement in division, After a further 
lapse of twelve weeks the method of estimation the chil- 
dren in Groups II and III used was again investigated. The 
pupils were allowed to finish all tests. The amount of 
time required to complete the test and the number of ex- 
amples done correctly were recorded for each pupil. 

‘Appropriate tests of statistical significance and rela- 
tionship were applied to the data from 463 pupils. Insofar 
as the obtained scores used in this investigation represent 
the abilities of the pupils tested, and insofar as the sample 
of pupils is representative, the following conclusions may 
be drawn: 


1. Whether measured at the end of instruction or after 
a lapse of time the students who are taught only the 
one-rule method are more accurate than those who 
are taught the two-rule method; those who are 
taught first the one-rule method and then introduced 
to the two-rule method as an alternative are more 
accurate than those who are taught the two-rule 
method; also, they are neither more nor less accu- 
rate than those who are taught only the one-rule, 


2. Pupils who are taught only the one-rule method 
work as quickly as those who are taught first the 
one-rule methodand then introduced tothe two-rule 
method as an alternative when measured at the end 
of systematic instruction. Also, pupils who are 
taught either of these procedures work faster than 
the pupils who are taught the two-rule method, 
After a lapse of time, however, there is no signifi- 
cant difference in speed among those who are 
taught only the one-rule method, those who are 
taught the two-rule method, and those who are 





taught first the one-rule method and then intro- 
duced to the two-rule method as an alternative. 


3. There is no cause to believe that the slow learner 
is confused by first learning one method for dealing 
with all divisors and then being introduced to an al- 
ternative method for dealing with divisors ending 
in 6,7,8 and 9. 


4. It may be inferred that pupils do not always use the 
method they are taught for estimating the quotient 
in division by two-figure divisors, 


The findings of this investigation would seem to indi- 
cate that all children should be taught to use the one-rule 
method for handling all estimations of the quotient when 
dividing by two-figure divisors. If the two-rule method is 
taught at all it should be deferred until after the children 
have completed the study of division by two-figure divisors 
using the one-rule method for all divisors, 
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FREE RADICAL STATISTICS 
(L. C. Card No. Mic 59-6841) 


Paul Lawrence Chessin, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. Elliott W. Montroll 


On the basis of the Ising model, average concentrations 
of trapped free radicals condensed from a gaseous mixture 
are obtained. The trapped free radical concentration is 
obtained as a function of the free radical concentration in 
the gas for various lattice configurations and of the con- 
centration of inert diluents in the case of an incompletely 
dissociated mixture. In the absence of diluents, trapped 
free radical concentrations range from 16% for a one-di- 
mensional lattice to 6.5% for a face-centered cubic lattice. 
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HOMOMORPHISMS ON MULTIPLICATIVE 
SEMI-GROUPS OF CONTINUOUS FUNCTIONS 
ON A COMPACT SPACE 


(L. C. Card No. Mic 59-6412) 


Robert Stephen DeZur, Ph.D. 
University of Oregon, 1960 


Adviser: Bertram Yood 


Let X and Y be compact Hausdorff spaces, C(X) and 
C(Y) the algebras of all real valued continuous functions 
on X and Y respectively, with the usual sup norm. Let My, 
= {f | £(u) = 0} in either C(X) or C(Y). Viewing C(X) and 
C(Y) as multiplicative semi-groups we consider various 
semi-group homomorphisms of C(X). 

For continuous semi-group homomorphisms T of C(X) 
onto dense semi-groups in C(Y) we show that for each y 
in Y, T"'M, contains countably many ideals of the form 
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M,, in C(X). This gives rise to a point-closed multi-valued 
mapping o(y) of Y into X. Let X, be the set of x in X such 
that TM, C M, for some y. For each such x let Q(x) be 
the set of all such y, This is shown to be a point-closed 
multi-valued mapping of X, onto Y. The mappings o and 6, 
are, in a sense, inverses of one another, but when consid- 
ered as mappings into the hyper-spaces "9X and 2° of all 
non-void closed subsets of X and Y respectively, it is 
shown that o is both upper and lower semi-continuous (and 
hence continuous) while 9 is upper semi-continuous but 
not, in general, lower semi-continuous, We show that each 


oo . 
such homomorphism T has the form Tf(y) = + J | £(x;) | Pi 


where {p; } is a summable collection of positive ‘numbers 
depending on the point y, the collection {x; } is countable 
closed in X and {x;} = ofy). If the image of T also satisfies 
the separation property described below then o, as a map- 
ping into 2*, is shown to be a homeomorphism. 

Milgram has investigated semi-group isomorphisms of 
C(X) onto C(Y) and has exhibited the form each such iso- 
morphism must have, For the case of semi-group homo- 
morphisms of C(X) onto dense subsets of C(Y) where for 
each pair of distinct points y,,y, in Y there is a function in 
the dense subset that is zero at y, and not zero at y, and 
where o and 0, as defined above, are single valued (all au- 
tomatic in Milgram’s case) we obtain results similar to 
Milgram, For this development we assume Y has no iso- 
lated points, In particular we show that each such homo- 
morphism T induces a homeomorphism of Y into X and 
that T has the form Tf(y) = [sgn f(x)] | f(x)|P (x) where x is 
related to y by the induced homeomorphism and p(x) is a 
positive continuous function, From this it is shown that 
each such homomorphism is continuous and is an algebra 
homomorphism followed by a semi-group automorphism, 
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SEQUENTIALLY DETERMINED 
BOUNDED LENGTH CONFIDENCE INTERVALS 


(L. C. Card No. Mic 60-177) 


Roger Hamlin Farrell, Ph.D. 
University of Illinois, 1959 


The main problem considered is that of obtaining a 
bounded length confidence interval for the p-percent point 
A p,F of a distribution function F. Suppose {X,,n2 l}isa 
sequence of independent random variables each having Fas 
distribution function. Suppose 0< a and 0< 8, It is shown 
that sequences of functions {u,,, n = 1} and {v,,, n= 1} may 
be constructed such that 


1) for each n 2 1, u, and v, are Borel measurable func- 
tions on Euclidian n-space and u, = v;;} 


2) for n2 1 define random variables U,, = un(X,,..-., Xn) 
and Vy, = Vn(X,,..-, Xn). For all distributions F, 
Pr(n2 1, Un = Ap) 2 1 - Band Pp(n2 1, Vy 2Ap) 

2 1-a; 


3) if A, is the unique p-percent point of F then with proba- 
bility one lim (V,, - U,) =0; 


n* oo 
4) if f is a continuous strictly increasing function then 
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f(u ,(X,,..-, Xn)) = u,(f(X,),..., f(X,)) and f(v,, (X,, 
e+e, Xn)) = Vy(f(X,),..., f(X,)) for alln 2 1. Further, 
as a consequence, Py(n = 1, U,, = A,) and Pp(n= 1, 

Vn 2A) are constant functions on the class of continu- 
ous distributions, 


Two sequences of functions having these properties are 
given explicitly, It is shown that to obtain a confidence in- 
terval of length = L it is sufficient to use as a sequential 
stopping rule the following. Continue sampling until for the 
integer n, V, - U, = L. Ef the random variable N is de- 
fined to be this least integer, [UN, Vn] is a closed 1 - (a 
+ 8) confidence interval for A, fF. 

The problem, whether by use of m-stage sampling 
plans bounded length confidence intervals for Ap,F may be 
constructed, is considered. It is shown for m = 1 that this 
cannot be done. 

The sequential procedures given explicitly are defined 
in terms of the order statistics. It is shown that the prop- 
erties of these procedures are related to the properties of 
random walks of binomial random variables, In order to 
develop these properties random walks are studied when 
the random variables have a distribution F which is one of 
an ordered family of distributions. The probabilities of 
crossing boundaries are studied as functions of the distri- 
bution, The family of binomial distributions is an ordered 
family. Random walks of binomial random variables are 
studied to obtain some results special for this class of dis- 
tributions, 

The methods developed in the study of random walks 
cast some light on regression problems. Suppose R(.) is 
a regression function and A a real number such that if x 
‘<A then R(x) < 0 and if x >A then R(x) > 0. Under mild 
restrictive assumptions it is shown how to obtain one sided 
1 - a confidence intervals for the zero A, It is then shown 
how bounded length confidence intervals may be con- 
structed from the iterates of a Robbins-Monro process. 
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GENERALIZED EIGENFUNCTION EXPANSIONS 
FOR OPERATOR ALGEBRAS 


(L. C. Card No, Mic 60-189) 


Reece Thomas Harris, Jr., Ph.D. 
University of Illinois, 1959 


A generalized eigenfunction expansion is a representa- 
tion for the spectral theorem, generally either in the form 
of a weak integral decomposition of a dense subspace of 
the given space or in the form of a weak integral decompo- 
sition of the operators considered as acting from a dense 
subspace to its dual, The Fourier transform considered 
as acting over the space of absolutely continuous functions 
with a suitable topology is an example of such a represen- 
tation for the L'-convolution algebra. The present work 
is concerned with the existence of such representations for 
uniformly closed abelian *-algebras of operators acting on 
a Hilbert space with the identity operator in the weak clo- 
sure. It employs methods from the theory of topological 
tensor products. Most of the results are concerned with 
the demonstration of the equivalence of the known criteria 
that yield existence theorems for generalized eigenfunction 
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expansions and those that we introduce from the theory of 
topological tensor products, 
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A STUDY OF CLOSED OPERATORS 
ON BANACH SPACES 


(L. C. Card No. Mic 60-197) 


James Tomei Joichi, Ph.D. 
University of Illinois, 1959 


We are concerned with a study, of a comprehensive na- 
ture, of various properties of closed operators on Banach 
spaces. Some results of a similar nature do appear in the 
current literature. Generally, however, the papers are 
primarily concerned with the analysis of a particular type 
of closed operator and consequently, the authors usually 
assume some of the special properties which these oper- 
ators possess. 

After introducing the adjoint T* of a linear operator T, 
an example is given of an operator whose adjoint is de- 
fined only at a single point. Thus, without the assumption 
of closedness of T, very little can be said of the domain of 
T*. 

We consider the following three properties of an oper- 
ator T: (A) a non-zero vector is annihilated by T, (C) the 
range of T is closed, and (D) the range of T is dense, If T 
is a densely defined closed operator, we show that of the 
eight possible (ACD)-states for T, six uniquely determine 
the state of T*, while the two remaining states leave two 
possibilities. A similar situation prevails for the state of 
T* determining the state of T. Under the additional as- 
sumption of reflexivity of the domain space, a one-to-one 
correspondence is established between the states of T 
and T*. 

In establishing the correspondence between the states 
of T and T*, essential use is made of the result: if Tisa 
closed operator, then T* has closed range if and only if T 
has closed range. We prove this result by a method intro- 
duced by G. C. Rota. After having obtained this result, we 
discovered that F. E. Browder and T, Kato have done so 
also. However, their methods of proof differ from ours, 

Conditions are found under which a product of opera- 
tors is an operator with closed range, and conversely, if a 
product has closed range, which enable us to conclude that 
some of its factors have closed range. 

Necessary and sufficient conditiohs are found for the 
sum and product of two closed operators, for the powers of 
a closed operator, and for polynomials in a closed opera- 
tor to again be a closed operator. For each case, an ex- 
ample is given to show that, without some conditions, the 
resulting operator is not only not closed, but not even 
closable. 

If T is a linear transformation with domain and range 
(possibly proper) linear subsets of the complex linear 
space X, the order of an eigenvector is preserved under 
certain transformations p(T). If p is a polynomial, then 
the kernel and range of the transformation p(T) are ex- 
pressible in terms of the kernel and range of certain fac- 
tors of p(T). 

An application is made of some of the preceding re- 
sults to the operational calculus. If f is a function which 








is analytic in some neighborhood of the extended spectrum 

of T, relations are found between the (ACD)-states of the 

operators AI-T and f(A)I-f(T), for » in the spectrum of T. 
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OPTIMAL APPROXIMATIONS OF FUNCTIONS: 
ONE SIDED APPROXIMATION 
AND EXTREMA PRESERVING APPROXIMATIONS. 


(L. C. Card No. Mic 59-5786) 


William John Kammerer, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Professor Preston C,. Hammer 


This thesis consists of two separate though related in- 
vestigations, 

Let Q be a compact metric space, and C(Q) the Banach 
space of real-valued continuous functions on Q with uni- 
form norm. Let f be an arbitrary function in C(Q), and 
,,+--, >, given linearly independent functions in C(Q). 
A best upper approximation to f by ¢,,..., ,, is a lin- 
ear combination a;,¢,, such that f = Da;,¢) and lif 
- 2a, Oo, W=lf - 58; \| for every set of real numbers 
(B,, +++, B,) which satisfies f = 58; ,. Best lower ap- 
proximations are similarly defined. This paper contains 
an investigation of the existence and uniqueness of best 
one-sided approximations, and their relationship (if both 
exist) to the best approximation, A computational method, 
making use of duality, is given. 

The problem of the existence of a linear combination 
~a~%,, which satisfies the prescribed variations on Q 
= [0, 1], is discussed. A computational scheme is given 
for the special case ¢, = x*(k = 0, 1,..., n), along with a 
method of approximating a continuous finitely oscillating 
function f in the uniform norm, so that the oscillations are 
preserved. (i.e.) Let f be a continuous finitely oscillating 
function on [0, 1], and let € > 0 be given. Then there ex- 
ists polynomials P(y) and Q(x), such that 


a) f(x) and P(y) are equal at their corresponding rela- 
tive extrema, At the relative extrema of f, P(Q)=f 
dP(Q) _ 
= : 


b) The polynomial Q is increasing on [0, 1], and || f 
- P(Q)ii<e. 
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ADMEBSIBLE AND MINIMAX ESTIMATES 
OF PARAMETERS IN TRUNCATED SPACES 


(L. C. Card No, Mic 60-200) 


Morris Wolfe Katz, Ph.D. 
University of Illinois, 1959 


Let 0 be a parameter about which some information in 
the form of a bound is given in advance. On the basis of an 
observation of a random variable X, an estimate 6 (x) of 
h(@) is desired, The loss function used is square error, 
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A minimax and admissible estimate, based on a single 
pair of observations of a pair of ordered binomial parame- 


ters is derived, 
A random variable X is normally distributed with mean 


@ and variance 1, and the parameter space 2= {010 >a}. 
Leta=0 for simplicity. Usinga Bayes approach, itis shown 


. -x*/f2 /7* 2-7/2 
that the estimate x + v(x), where v(x)=e f e dt 
- 00 
is minimax and admissible for 9, Properties of v are dis- 
cussed in the process. The case of two ordered normals, 
2 = {(0, ,0,) 19, = 0,} is investigated and it follows readily 
1 x 2-X, 
fromthe preceding theory thatthe estimate (x,- — " 
| VE yr 
X,-X 
Xo+ yz‘ 
is suggested that this estimate serve as an approximation 
in the ordered binomial problem, when the sample size is 
large enough to permit a normal approximation. 
More generally, let X be distributed according to the 
density dF g(x) = A(@)ex® d(x), Take Q = {010 > at . Let 


T = {0 if e9* du(x) <oo} , where ¥ is the spectrum of p. 
: * 
Then if Q CT and a is an interior point of T, it is proved 
that the estimate x + A(a)e 2* / f (0) °* d@ is admissible 
a 


for (8) = Eg{X}. Some examples are given, Finally, and 
more generally, sufficient conditions for an estimate to be 
admissible a,e, in the truncated and non-truncated cases 
are established and applications are given. The theorem 
in the truncated case is as follows: 


Q is an interval, [a,@). Q(@) is a positive, measurable 
function on 2. 6 is an estimate with bounded risk. [If 


")) is admissible and minimax for (@,,9,). It 


d@ ~ co as b — 0, and if 


| £° (lx) - (0) Q0)p9(x)49 | < KQLb)p,,(x) 


eet 9 
=> J a) 


for all b € (a,@) and all x, and some K > 0, then if 6* is an 
estimate satisfying R; +(®) < R5 (9), all 9 €Q, then Rg +(@) 
= Rg (8) a.e. Microfilm $2.50; Xerox $3.00. 40 pages. 


THE SOLUTION OF SOME TURNING POINT PROBLEMS 


Herbert Kurss, Ph.D. 
New York University, 1957 


Adviser: K. O. Friedrichs 


This report solves some turning point problems for 
certain systems of the form 


S u(x,) = [p A(x) + B(x,p)] ulx,p) 


where p is a large real parameter, and A(x) and B(x,p)are 
square matrices whose elements are uniformly bounded 
for p large and for x in a finite neighborhood surrounding 
the turning point. 

The basic approach is to reduce the system to one of 
the same form but where A(x) is diagonal and in some 





sector (of the complex x-plane) with vertex at the turning 
point B(x,p) is bounded by an integrable matrix which is 
independent of p. Connection formula for the sector are 
then obtained by an elaboration of a scheme due to K. O. 
Friedrichs. 

Two special, but important, equations whose turning 
point problems are shown to be solved by the above reduc- 
tion are the second order equation in the non-transitional 
case and a fourth order equation of the type which arises 
in the theory of hydrodynamic stability. 
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GENERALISED FUNCTION SOLUTIONS 
TO THE INITIAL VALUE PROBLEM 
FOR LIOUVILLE’S EQUATION 


(L. C. Card No, Mic 60-207) 


Dan Hans Lorenz, Ph.D. 
University of Illinois, 1959 


A problem arising in the stellar dynamics of self grav- 
itating systems involves Liouville’s equation in conjunction 
with Poisson’s equation and a relation between the mass 
density and the distribution function. With an initial dis- 
tribution given, the evolution of the system can be traced 
through the solution to the equation. A method of succes- 
sive approximations is outlined, where each step gives 
rise to a linear equation, The theory of generalised func- 
tions is well adapted to degenerate systems where, for ex- 
ample, the velocity distribution is discrete. It is shown 
that in the first approximation Liouville’s equation has a 
weak solution with a generalised function for initial value. 
Several examples are worked out demonstrating the utility 
of generalised functions in these applications, 
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ON TEST EFFICIENCY 
AGAINST NORMAL ALTERNATIVES 


(L. C. Card No, Mic 60-215) 


Benjamin Henry McLemore, Jr., Ph.D. 
University of Illinois, 1959 


Let A,(X,, X2, ..-, X,), AX(X,, X,, -.-, X,,) be two 
sequences of level a tests for the same hypothesis testing 
problem, Let 9 index the distributions of the alternative 
hypothesis and let 8,,(@), 8*() be the power functions of 
the A,, test and the A* test respectively. This paper is 
concerned with the problem of deciding for a given sample 
size, n, whether the A,, test or the A* test shall be used 
when it is known that the A* test has some optimum power 
property. The functions L,(0) = 6%(9) - 8,,(8) and L,(@) 
= 1 - B,,(0)/8%(0) are taken as measures of the loss in- 
curred when the A,, test is used instead of the Af test. For 
fixed n, as 9 +co, L,(@) and L {@) increase from 0 to max- 
imum values and then decrease toward 0, As n ~co, the 
maximum values change little and the convergence is not 
uniform; hence, the asymptotic behavior of L,(@) and L, (9) 
is investigated. 
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Let X,, X,, --., X,, be independent, each normal with 
unknown mean 9 and unknown variance o”, Consider the 
problems of testing at significance level a the hypotheses 
(a) 9 = 0 against alternatives 9 4 0 and (b) 9 2 0 against al- 
ternatives 9 <0. This paper considers whether the sign 
test or the Student test, the Wilcoxon test or the Student 
test should be used for the problem (a), For problem (b) 
the paper considers whether the Wilcoxon test or the Stu- 
dent test should be used, Let X,, X,, ..., X,, be independ- 
ent, each normal with unknown mean 0, and unknown vari- 
ance o’and let Y,, Y,, ..., Y, be independent, each normal 
with unknown mean 9, and variance co”, For the two-sam- 
ple problem of testing the hypothesis 9, = 9, against alter- 
natives 9, > 9, this paper considers whether the Mann- 
Whitney test or the two-sample Student test should be used, 
Tables showing, for several values of a, the asymptotic 
maximum power loss and asymptotic maximum proportion 
of power loss are given, It is found that the asymptotic 
maximum power loss and the asymptotic maximum propor- 
tion of power loss depend strongly on a bothincreasing 
with decreasing a. 
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SINGULAR INTEGRAL OPERATORS 
ON HILBERT SPACE 


(L. C. Card No. Mic 59-6340) 


Joel David Pincus, Ph.D. 
New York University, 1959 


Adviser: Professor K, O, Friedrichs 


Let [a,b] be a closed interval on the real line, k(y) >0, 
e >0, and let A(u) and k(y) be continuously differentiable. 
Let the interval [a,b admit a partition into non-overlap- 
ping subintervals {I} .., such that the set of endpoints of 
these intervals includes the set of points, assured finite in 
number, at which the functions R*(y) = A(u) t € k(u) change 
direction of increase on [a,b]. In each I, one of the fol- 
lowing four cases is assumed to hold: 


+ - + - + - + - 
R*{,R'{;R°{,R|,R°},R7,R'|,R | 
1, Under the above conditions the complete spectral rep- 
resentation, including inversion and isometry relations, is 
given for the operator 


Leta) = AQ) x0) +5) D ceerrce ny SY atu) au 


a 
where C, (A) is the characteristic function of I.. 


2. Similarly, the spectral representation is given for op- 
erators of the form 


sete a(H) 


Lex(r) = A(A) mn) +33) 2 D (A) Co (uy) 2 x(u) ay 


where k,(A) k,(A) sigsahad now all the conditions imposed 
on k(A) in 1, 


3. Using a method of K, O. Friedrichs and for e suffi- 
ciently small, the spectral representation of the operators 





= me ity) & 


Lex(A) = A(A) x(2) + aP 2) C.(a) Ce (nu) — 
is obtained for polynomial k(A,u) such that om satisfies 
the conditions imposed on k(A) in 1, 


4, Under the same conditions on k(A,A), assuming that 
k(A,u) satisfies a Holder condition in both variables, a 
method is given (in lieu of the spectral theory) for solving 
the equation 


(Le-S) x(A) = ge ¢) x(a) 


SI Cola) Col) 


x(u) du = d(d) 


where d(A)eL,[a,b] and €eo(L¢). This method proceeds via 
an approximation technique involving the replacement of 
the kernel k(A,yu) by polynomials which approximate it. 


5. In cases 1., 2., 3., above the spectrum of the operators 
considered may be written in the form 


U [yar (A()- e(A)) , Yer, (ACA)+ER(A)) |" 


It is purely continuous, and the multiplicity of each of its 
points is simply the number of times it appears in the 
above union, ‘Microfilm $2.50; Xerox $4.60. 86 pages. 
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ON THE APPLICATION OF THE GEOMETRY 
OF QUADRICS TO THE CONSTRUCTION 
OF PARTIALLY BALANCED INCOMPLETE 
BLOCK DESIGNS AND ERROR CORRECTING 
BINARY CODES 


(L. C. Card No, Mic 59-6443) 


Dwijendra Kumar Ray Chaudhuri, Ph.D. 
The University of North Carolina, 1959 


Supervisor: R. C, Bose 


The geometry of quadrics in finite projective space 
has been applied to solve some combinatorial problems 
of statistical origin. 

In chapter I several new results in the theory of quad- 
rics in finite projective geometry are obtained which are 
used in later chapters. The general formula for the num- 
ber of p-flats contained in a nondegenerate quadric in 
PG(n,s), the finite projective geometry of n dimensions 
based on a Galois field GF(s), is obtained for the elliptic 
as well as the hyperbolic quadric. The canonical forms 
for elliptic and hyperbolic nondegenerate quadrics are ob- 
tained. The polar of a k-flat with respect to a nondegen- 
erate quadric is defined and various properties of the 
polar spaces and their intersections are derived. The 
properties of the nucleus of polarity of a nondegenerate 
quadric in PG(2k, 2™) are studied. 

In chapter II a very general method of constructing 
Partially Balanced Incomplete Block (PBIB) designs using 
classes of sets in PG(n,s) have been obtained. A series of 
PBIB designs with two associate classes is obtained from 
the configuration of generators and points of a quadric tak- 
ing generators for blocks and points for treatments. 
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Many other series of PBIB designs with two associate 
classes are found out from the configuration of linear 
spaces contained in a quadric, 

In chapter III two series of PBIB designs with three 
associate classes are given. These two series are ob- 
tained from the configuration of generators and points of a 
cone and the configuration of secants and external points of 
a quadric in a finite projective plane, 

In chapter IV the properties of polynomials in a Galois 
field are used for the construction of error correcting bi- 
nary codes which is also a combinatorial problem of sta- 
tistical interest. Two classes of two error correcting 
binary group codes have been obtained with rate of trans- 
mission arbitrarily close to unity. Denoting by N;+(m) the 
maximum number of points that can be packed in PG(m,2) 
such that no t of the points lie in a (t-2)-flat, it is shown 
that a t-error correcting (n,k)-group code with n places 
and k information places exists if and only if N,(n-k- 1) 
2n. Two error correcting codes are constructed for (i) n 
=2™-1,k=2™- 1 - 2m and (ii) n = 2™+N,(m- 1), k 
= 2™ + N,(m-1) - 2m - 1 where m is any positive integer. 


A theorem is proved showing that a>k fraction of a 2” ex- 


periment preserving main effects and interactions up to 
(t- 1)th order exists if and only if a t-error correcting 
(n,k) binary group code exists. 
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APPROXIMATIONS TO OPTIMAL POLICIES 
IN A DYNAMIC INVENTORY MODEL 


(L. C. Card No. Mic 59-6902) 


Donald Merle Roberts, Ph.D. 
Stanford University, 1959 


The inventory model studied in this paper leads to op- 
timal policies of the (s,S) type first studied by Arrow, 
Harris, and Marschak [Econometrica, Vol 19 (1952), pp. 
250-272]. Our objective is to give approximations to these 
policies under certain assumptions, Since the (s,S) policy 
is characterized by two critical numbers, s and S, such 
that whenever the stock level falls below s an order is 
placed to bring the level up to S and otherwise no order- 
ing is done, we are mainly concerned with approximating 
the optimal reorder quantity, A = S-s. 

Throughout it is assumed that (1) all costs are linear 
and that the costs during any period are composed of a 
holding cost h measuring the cost of retaining an item in 
stock over a period and a shortage cost p measuring the 
cost of not satisfying demand, both payable at the end of a 
period, while the ordering cost is composed of a set-up 
cost K and a unit cost c payable whenever an order is 
placed; (2) demand in each period is an independent obser- 
vation from a known distribution function $; (3) the pro- 
gram lasts an infinite number of periods; and (4) the stock 
level can be negative (the backlog case). Both instantane- 
ous delivery and a lag in delivery of A periods are con- 
sidered. 

For the dynamic case with a, 0 < a < 1, as the dis- 
count factor, the equations defining the optimal choices of 
s and S depend in an essential manner on the discounted 








co 
renewal function, M(x;@) = > a@"@(x;n). It is shown that 
i 


the discounted renewal function has the property that 


1 
- M(x;a)| + >= 
(x30)] = 5 
as x +oo for all distribution functions @ which have the 
property that there is a positive § satisfying 


As) L 


a 
where ¢@ is the Laplace transform of the associated density 
and where ji, = -a@’(-8). Certain other results are ob- 
tained as consequences of this basic fact and then applied 
in determining an asymptotic expansion for the optimal re- 
order quantity, A = S-s, when K and p are large and such 
that s = s* (fixed, positive). It is shown that 


ae 
te: 





c(1-a@)+ah \ 


log K - log {A,(s*) ( - o 
= + 


=" B 





as K and p -coin a prescribed manner where A)(s*) is a 
constant explicitly given. It is also suggested that the ap- 
propriate s* can be approximated as the solution of 


rd ae 
asi ete . a f (1-@(&a+1))dé 
0 





Similar results are obtained for negative s*. 

Finally, attention is focused on the so-called stationary 
case. Since the inventory process is a renewal process 
when the (s,S) policy is followed, the known asymptotic re- 
newal theorems are applied to the determination of the as- 
ymptotic reorder quantity assuming a linear cost structure 
as used in the dynamic case. K and p are again so chosen 
that s* is fixed and it is shown that 


a =V AEX - Bleu + of1) 


as K and p ~co ina prescribed manner where 


1 f s1-a(sr+En+))ag 


7-- 





B,(s*) = = = 
apf (1-@(E;A+1))de 


and p and yp, are the first two moments of the demand dis- 
tribution @, It is also suggested that the appropriate value 
of s* may be approximated as the solution of the equation 
p f (&-s*)g(é;A+1)dé = V2Kuh . 
od 
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ASYMPTOTIC BEHAVIOR OF SOLUTIONS 
OF CANONICAL SYSTEMS NEAR A CLOSED, 
UNSTABLE ORBIT. 


(L. C. Card No. Mic 59-6685) 


Daniel L, Slotnick, Ph.D. 
New York University, 1957 


Adviser: Jirgen Moser 


The behavior of the solutions of a class of Hamiltonian 
systems with one degree of freedom is investigated. Such 
systems are of the form 
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x= Hy, y= -Hy 
where the Hamiltonian H(x, y, t) is taken as a real analytic 
function of x and y, periodic in t, and vanishing at the ori- 
gin, A class of these equations which have the feature of 
being unstable despite the stability of the linearized sys- 
tem are the concern of this paper. For these systems the 
existence of an interesting family of unstable solutions is 
established and the analytic behavior of the surface on 
which these solutions escape is examined, This behavior 
is marked by a rather unexpected phenomenon; namely, 
while it would appear that this family should be analytic in 
some neighborhood of the origin, it turns out to have an es- 
sential singularity there, This has the immediate conse- 
quence of making power series methods inapplicable. 

The explicit form of the Hamiltonians under consider- 
ation is 


Ww 
H(x, y, t) = ait (x? + y’) + Hg (x, y, t) + Hy+, (x, y, t) +... 


a convergent power series in some neighborhood of the 
origin. The terms H,(x, y, t), 0 2 s2 3, are homogeneous 
polynomials of degree o in x and y whose coefficients are 
continuous functions of t with period 27, w is a positive 
constant. 

The stability question for these systems is still un- 
solved, The linear part is certainly stable but the answer 
for the full system involves the higher terms, In a recent 
paper, J. Moser has proved that for certain w, the defi- 
niteness of H, implies a strong growth condition on the so- 
lutions. Since it is desired to deal here with unstable sys- 
tems, an appropriate indefiniteness condition is made on 
H,(x, y, t). Following Poincare, the mapping of the initial 
values into the values of the solutions corresponding to 
these initial values, at the time 27, is then introduced, For 
this mapping the existence in a certain region of a unique 
invariant curve is proved, It is moreover proved that this 
curve, which corresponds to a one-parameter family of un- 
stable solutions, is analytic away from the origin and is in- 
finitely differentiable at the origin. Finally an example is 
given demonstrating that this curve may have an essential 
singularity at the origin. 
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ON GROUPS OF ORDER 3™ AND CLASS 3 
GENERATED BY FIVE OPERATORS 


Edwin Frederick Wilde, Ph.D. 
University of Illinois, 1959 


The primary purpose of this investigation is to obtain 
a method by which the groups of class three generated by 
five operators all of whose elements other than the identity 
are of period three can be determined. 

The group G generated by five operators all of whose 
elements other than the identity are of period three that 
has order 3*° while its commutator subgroup K has order 
3*° and its central C has order 3° is well known, Every 
other group of class three with five generators may be ob- 
tained as a quotient group of G. Thus the problem of de- 
termining these quotient groups resolves itself into the in- 
vestigation of the various types of invariant subgroups of G. 











Only subgroups of K need to be considered for other sub- 
groups yield quotient groups that are isomorphic to groups 
of class three with four generators, Every invariant sub- 
group of K is either a direct product of subgroups from K, 
a subgroup of G that is isomorphic to the commutator sub- 
group of G/C, and C or a subgroup of C. Projective nine- 
spaces Y, and Z, that contain six dimensional manifolds V 
and V’ can be associated with K and C respectively. The 
linear spaces of Y, and Z, are in one-to-one correspond- 
ence with the subgroups of K and C, Also, a projective 
four-space X, can be associated with G/K. 

Under any simple isomorphism of G with itself the 
manifolds are transformed into themselves, Any simple 
isomorphism of G with itself is a collineation in X,. The 
Grassman coordinates of lines in X, yield Y, and V’ is the 
set of points each one of which is the image of a line in X,. 
The Grassman coordinates of planes in X, yield Z,and Vis 
the set of points each one of which is the image of a plane 
in X,. Since the Grassman coordinates of lines and planes 
are dual Grassman coordinates, the conjugate classes of 
linear spaces determined by collineations in X, are the 
same for both Y, and Z,. Also, V and V’ are equivalent. 

The conjugate classes of dimension three and less have 
been classified and those of dimension five and greater can 
be found by duality. The classification of linear four- 
spaces has not yet been completed but the four-spaces that 
correspond to quotient groups of G that have central quo- 
tient groups of order less than 3'° are herein classified. 

Two invariant subgroups of K which are conjugate 
under the group of isomorphisms of G determine simply 
isomorphic quotient groups of G; their corresponding lin- 
ear spaces in Y, and Z, are the same or conjugate under 
the transformations determined by the group of isomor- 
phisms. One hundred and seventy-four quotient groups of 
G determined by subgroups of C and one hundred and forty- 
five quotient groups of G determined by invariant sub- 
groups of K which contain elements that are not in C are 
listed, An analysis of the groups corresponding to points, 
lines, and planes showing the interpretation of geometric 
invariants in terms of group properties is also included. 
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OPTIMAL INVENTORY DEPLETION 
(L. C. Card No. Mic 59-6907) 


Peter William Zehna, Ph.D. 
Stanford University, 1959 


In recent years, a great deal of attention has been fo- 
cused on optimal ordering policies in inventory manage- 
ment, More recently, Derman and Klein (Management 
Science,.4: 450-456) along with Lieberman (Management 
Science, 5: 102-105) have investigated the problem of opti- 
mal issue policies for depleting stock. More specifically, 
an operation requires a stockpile of items to be issued ac- 
cording to demand, The field life, L(S), of an item is a 
known function of the age of the item upon being issued. 
The problem is to determine the order of issue (issue pol- 
icy) which maximizes the total field life of the stockpile. 
Such a policy is called optimal. 

In practice, the two most commonly used policies are 
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LIFO (last in, first out) and FIFO (first in, first out), Der- 
man and Klein established some conditions on L(S) in order 
that LIFO be optimal, Lieberman arrived at similar re- 
sults for FIFO, Both papers pose the problem of further 
characterizing the class of functions for which LIFO and 
FIFO will be optimal policies. The purpose of the present 
research is to examine and extend some of the existing re- 
sults and to investigate stochastic models. The findings 
are summarized below. 

The Derman-Klein paper isfirst analyzed. It is pointed 
out thatan incorrect proof is givenfor their basic theorem. 
A correct version and proof of this theorem is then given 
along with revised results. Additional conditions are found 
for which LIFO is optimal. A theorem given by Lieberman 
is then extended and his condition for the optimality of 
FIFO is proved necessary as well as sufficient. 

An attempt is made to generalize the results to the 
case where there is more than one source of demand, It is 
shown that no general statement can be made although cer- 
tain special cases admit a generalization. The model is 
then changed to allow field life to be a random variable and 
the consequent difficulties are pointed out. Again, certain 
special cases for which optimality may be asserted are 
discussed, A modification of this stochastic model, pro- 
vided by the Derman-Klein paper is then treated and the 
results of that paper extended to the case of multiple de- 
mands. 

Finally, in the spirit of the remark made above that 
LIFO and FIFO are the most commonly used policies, the 
requirement of optimality is suppressed. A sequential sto- 
chastic model is defined and field life is related to theages 
of the items in the stockpile under the LIFO and FIFO pol- 
icies respectively. Imbedded Markov processes are then 
determined under each of the policies and unique station- 
ary distributions found. While the corresponding station- 
ary distributions are not amenable to standard calculus 
treatment, a special case is then completely analyzed. Ex- 
pected values for the special case are computed and com- 
pared to establish LIFO as a better procedure to follow 
than FIFO. Microfilm $2.50; Xerox $4.60. 86 pages. 


ON A CONJECTURE ARISING FROM A THEOREM 
OF FROBENIUS 


(L. C, Card No, Mic 59-6663) 
Richard Anthony Zemlin, Ph.D. 
The Ohio State University, 1954 


In 1895 Frobenius proved a fundamental theorem which 
has been a useful tool in the study of finite groups: 


(F) Let G be a group of finite order g, and let n be a di- 
visor of G, Then the number of elements of G whose 


orders divide n is a multiple of n. 


Since the identity element e of the group is always such 
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an element, it follows that the number of such elements is 
of the form kn where k is greater than or equal to 1, 

It has been conjectured that the following related prop- 
osition is also true: 


(I) Let G be a group of finite order g and let n be a divi- 
sor of g. If G has exactly n elements whose orders 
divide n, then these elements form a characteristic 
subgroup of G. 


M. Hall has shown that (I) is true if G is a solvable 
group. In section 4 of the dissertation a result is obtained 
which includes as a special case the validity of (I) for solvy- 


able groups. 

In the dissertation it is shown that in order to prove 
that (I) is valid for all finite groups it suffices to prove that 
(I) holds in a certain very restricted case, This case may 
be described as follows: 


(R) G is a group of order g = mn, and n is a proper divisor 
of g, such that 


(i) Gis a simple group. 

(ii) Gis generated by A(G,n,e).’ 
(iii) gs 2°". 

(iv) Either (2,m) = 1 or (2,n) = 1. 


(v) If pis a prime dividing both m and n then the 
Sylow p-groups of G are cyclic. 


(vi) (I) is valid for all groups of order less than g. 
For all groups of order g, (I) is valid for all di- 
visors of g which are less than n, 


Condition (vi) reflects the inductive nature of the argu- 
ments used to obtain the other conditions, with the excep- 
tion of (v), Note that the validity of (I) in a simple group G 
is equivalent to the assertion a(G, n,e)’ #n for na proper 
divisor of the order of G. Thus proposition (I) is reduced 
to the assertion: 


is grea eater than n. 


Section 2 consists of a study of the subgroup of G gen- 
erated by A(G,n,e) without the assumption that a(G,n n,e) 
=n. Conditions (ii) and (iii) are obtained as consequences 
of the results in section 2. Section 3 is concerned with a 
generalization of (F) due to P. Hall. Part of Hall’s result 
is proved, and this is then used in section 4 to obtain con- 
ditions (i) and (v). Section 4 concludes with a result which 
implies condition (iv). 
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1, A(G,n,e) is defined to be the set of elements of G 
whose orders divide n, and a (G,n,e) is the number of these 
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CHARLES EDWARD HORN: 
HIS LIFE AND WORKS (1786-1849). 


(L. C, Card No, Mic 59-6921) 


Richard Addison Montague, Ed.D. 
Florida State University, 1959 


Charles Edward Horn, though a son of an eminent Ger- 
man musician, was one of the leading exponents of English 
opera during the early part of the nineteenth century when 
English music in general was in the doldrums. His operas, 
though possessing excellent melodies many of which be- 
came highly popular throughout Great Britain, were based 
upon material too frivolous and sentimental to have more 
than temporary value, Although he was a highly accom- 
plished musician he lacked the necessary qualitiesto make 
of contemporary opera an art form, Instead, he became 
one of the most capable composers and adaptors for the 
stage and a sensitive caterer to public taste. 

Horn’s importance in music history is based largely on 
his impact upon the music of America, The leadership he 
exerted in the New World helped to fulfill the cultural 
yearnings of a people who sought a new level of artistic 
achievement comparable to that of Europe, In the early 
part of the nineteenth century, America had need for a man 
of Horn’s versatility to broaden her musical interests, It 
was a period which demanded breadth of knowledge and 
skill in many areas combined with a practicality which 
would enable that knowledge to be applied most advanta- 
geously, Horn possessed this combination to a remarkable 
degree. Perhaps his relatively obscure position in the 
chronicles of American music is due to his versatility 
which may have precluded his rising to great heights in 
any one particular field, 

Horn’s triumphs as an actor-singer, impresario, pian- 
ist, organist, teacher, conductor and publisher are mani- 
festations of his importance to the general musical devel- 
opment of America, His English adaptations of foreign 
opera were milestones in the operatic world, His skill in 
adapting orchestral and operatic repertoires to the limita- 
tions of local performers made it possible for America to 
enjoy works that otherwise would not'have been performed 
in their original form until a much later date, 

The refining of musical taste both through the presen- 
tation of better literature and the constant endeavor to 
raise performance standards was one of Horn’s most sig- 
nificant contributions, For his concerts, especially the 
memorable series of soirées, he programmed music of 
the highest artistic merit available at that time. He, to- 
gether with his talented family, was credited with setting 
increasingly high standards of performance and through 
his skill and discipline as a conductor he transformed the 
chorus and orchestra to disciplined media, 

Not only did he write the most popular songs of his 
day, but he was the first to make a conscious effort to 
perpetuate the folk tunes of America by collecting, ar- 
ranging, and publishing them, In the eyes of posterity 
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Horn’s most impressive accomplishment may well be con- 
sidered to be the writing of America’s first oratorio, Fif- 
teen examples of his representative works are included in 
this dissertation. 

He further contributed to American music through his 
participation in the most significant music societies in 
New York, Philadelphia and Boston, Besides participating 
extensively in performances sponsored by the Musical 
Fund Society of New York and the New York Sacred Music 
Society, he was a co-founder of the New York Philhar- 
monic Society and served as the first regular conductor of 
the Handel and Haydn Society of Boston, His zealous ac- 
tivities in these organizations is evidence of his dedica- 
tion to the ideal of founding permanent performing groups 
in his adopted land. 

Horn developed music as a wholesome adjunct to life 
in America at a time when only a man of greatness could 
bear on one shoulder the demands of art and on the other 
the burden of practicality. 
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SYMPHONIC SOUND IDEALS FROM 1750 TO 1850 
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Henry Orland, Ph.D. 
Northwestern University, 1959 
Adviser: Frank B. Cookson 

This is an investigation of changes in the character- 
istic sonorities and tonal qualities of European symphonic 
music from 1750 to 1850. 

The introduction establishes the key and mode of this 
study as well as its aims and limitations by considering 
each word-group of the title, 

Chapter I, entitled “Primary Sources,” treats the 
philological and historical development of the term *“sym- 
phony,” the difficulties encountered by scholar and per- 
former in gaining access to primary and secondary 
sources. A survey is made of the expansion, the dissemi- 
nation and the interpretation of the symphonic score. The 
manuscripts of the period under investigation represent 
the composer’s effort to bring about the crystallization of 
unrealized sound ideals, 

Chapter II, entitled “Sound Sources open to the Com- 
poser,” is subdivided into three parts. Part 1, subtitled 
“Instrumentarium,” explains the purpose and the deriva- 
tion of the term itself. Individual orchestral instruments, 
their material existence and historical development, their 
manipulation and auditory effect, their relative position 
within their own families and groups, and their interrela- 
tionship within the changing instrumentarium, are pre- 
sented and lead to an investigation of their fusion in 
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“Orchestrics,” Part 2 of Chapter Il, “Orchestrics” em- 
braces geographical and chronological distribution, con- 
stitution and strength, organization and function, conduct- 
ing and tuning of close to one hundred orchestras. Tuning 
is the bridge to Part 3 of Chapter II, “Acoustics.” Con- 
siderations of pitch lead to outdoor and indoor acoustical 
aspects and present architectural facts and facets. The 
shrinking and expansion of symphonic resonators is traced 
from the highly concentrated point of London to the Conti- 
nent. New acoustical dimensions help shape new ideals of 
sound. 

In Chapter II, entitled “Cultural Background,” an at- 
tempt is made to evoke further important ingredients that 
go into the creation and recreation of symphonic music: 
Philosophical and aesthetical foundations, changing social 
conditions, surveys of architecture, sculpture, painting, 
the little arts, fashions, ballet and the theatrical and liter- 
ary arts. 

The peripatetic meandering through these various cli- 
mates is lead back full circle to music. In the conclusions 
the interpenetration of “Sound Sources” (Chapter II) and 
“Cultural Background” (Chapter III) is established through 
the difficult and quasi-anatural, but revealing and neces- 
sary, reversal of the creative process: from the work to 
its inception, from the realized ideal to its conception. 
The problem of primacy between the music creator’s mind 
on the one hand and extra-musical influences on the other 
is resolved in the climate of mutual provocation and stim- 
ulation, into cycles of exhaustion and replacement by the 
new. The conclusions end on an undogmatic but slightly 
pragmatic note: a guide to effective, inspiring listening 
and a gauge for affective, inspired performance. 

Microfilm $2.60; Xerox $9.00. 198 pages. 
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Caron still remains a biographically shadowy figure. 
We know, however, that he was highly respected by theo- 
rists writing in his own time, including Tinctoris, who 
called him Firmin Caron, Writers from the sixteenth 
century to the early eighteenth comment disparagingly not 
only on Caron but on all the composers of his generation. 
Modern interest in our composer was awakened by Burney, 
Fétis, and Ambros. Houdoy was the first to discover, in 
historical documents at Cambrai, references to a Philippe 
(le) Caron. A little new information about this musician is 
introduced by the present author, who believes that the 
composer’s name was Philippe and that the composer was 
confused with a Firmin (le) Caron who appears to have 
been a mature musician at Amiens in 1422. 

The sources containing music by Caron are mentioned, 
attention also being given to their present geographical lo- 
cation, their presumed dates of origin, and their relative 
merits with regard to providing reliable musical readings 
and attributions. 


The author reaffirms some of the difficulties encoun- 
tered by present-day editors when transcribing music that 
survives in sources of the late fifteenth and early sixteenth 
centuries, such as problems arising from the underlaying 
of text; from speculating whether or not, and to what ex- 
tent, instruments may have participated in musical per- 
formances; and from attempting to arrive at a satisfactory 
method of transcription, particularly with regard to the 
faithful representation of the rhythm. He suggests, for 
transcriptions of the music of this era, a system that em- 
ploys the irregular placing of bar-lines as the most suita- 
ble one for indicating the complex rhythmic groupings that 
occur, 

Two of Caron’s five polyphonic Masses are based on 
secular melodies, of which one is L’Homme armé, the 
other being the tenor of his own polyphonic chanson, Ac- 
cueilly m’a la belle. For the other three Masses the com- 











poser chose cantus firmi from Gregorian chant. One of 
these three Masses, known hitherto as a M, sine nomine, 
is identified in this paper as the M. Sanguis sanctorum, 
Such stylistic details of the Masses as the following are 
then discussed: the texture of the music, recurrences of 
musical material, treatment of the cantus firmi, treatment 
of the texts, and the nature of the melodic lines. A change 
in time-interval during the course of a canonic passage, 
sometimes even more than once, turns out to be a favorite 
device of Caron’s. The composer also employs exten- 
sively certain means of disguising -- or attempting to dis- 
guise -- the effect of parallel fifths and octaves. Chords 
of the seventh are not infrequently encountered. The types 
of cadence employed by Caron vary noticeably from one 
composition to another, The rhythm of his music is very 
flexible, at times even rather complicated, 

Most of our composer’s chansons are a 3, any addi- 
tional voice probably being a si placet part. More than 
half of these pieces are rondeaux; the surviving texts of 
several others are so incomplete or corrupt that no posi- 
tive statement can be made with regard to their form. The 
extent to which imitation is used varies greatly from one 
chanson to another, but, as in the Masses, canonic pas- 
sages with changing time-interval are encountered fre- 
quently, Binary mensuration signs are favored by a wide 
margin. Complicated rhythmic patterns are a common oc- 
currence, There is a discussion of each of the twenty 
chansons attributable to Caron, 

In the final chapter, the author summarizes the impor- 
tant characteristics of the composer’s style and, on the 
basis of these, attempts to conjecture the probable order 
of composition of the Masses and of the chansons, 

Microfilm $8.05; Xerox $27.40. 633 pages. 
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Sidney Lanier (1842-1881) embodied in his poetry the 
courageous ideals of the new South, but he saw beyond the 
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regional prejudices of his day. He looked tolerantly at the 
entire country. His perspective was too sure for him to be 
swept away by the flood of intense enthusiasm for economic 
reconstruction; and though he knew his industrious compa- 
triots had no time for poetry, he felt that the poet’s mes- 
sage would ultimately triumph, 

It was in search of a haven where he could pursue this 
perspective that he wandered one day through the marshes 
near Brunswick in the county of Glynn, Georgia, “The 
Marshes of Glynn” vividly recalls his experiences of the 
day. In the morning he encounters a forest of live oaks 
covered with Spanish moss (called “vines” in the poem) and 
finds in them a cathedral for contemplation, a refuge both 
from the “riotous noonday sun” and from “the stroke of the 
scythe and the trowel of trade.” 

As he wanders on in the late afternoon, he reaches the 
sea-coast and marvels at the expanse of nature, The 
marshes now seem open and majestic, and the entire scene 
comes to him as a revelation of serenity—peace and seren- 
ity for a man who has won greatness through suffering and 
is in harmony with God, As he looks up and down the sand- 
beach and watches the tide come in to flood the marsh- 
lands, the revelation is convincing and triumphant. As the 
sun sets and darkness grows, he ponders the mysterious 
forces at work in men and nature, “under the waters of 
sleep,” and feels rested from the cares of the world, 

The musical setting of this text has been made in the 
form of a tone poem for voices and orchestra. In its gen- 
eral structure, the music follows that of the poem: long 
descriptive passages preface each statement of the feelings 
aroused in the poet. The most important structural device 
is theme transformation—a traditional tone-poem device 
which provides for unity with a maximum of flexibility, 

Three areas are set up. The orchestra represents the 
environment of nature. (The instrumentation includes pic- 
colo, 2 flutes, 2 oboes, 2 clarinets, 2 bassoons, 4 horns, 

2 trumpets, 2 tenor trombones, bass trombone, tuba, tim- 





pani, snare drum, bass drum, cymbal, gong, chimes, tri- 
angle, xylophone, vibraphone, harp, the usual strings, and 
voices which are sometimes used as orchestral elements.) 
The chorus proper represents the spirit of the woods—a 
celestial choir now commenting on nature, now voicing the 
thoughts of the wanderer. The baritone soloist represents 
the poet; first alone as an observer and then, as the recipi- 
ent of a revelation of nature, in sympathetic utterance with 
the woodland voices. 

While Lanier is in many respects a conventional poet, 
his technique is much more complex than that of Long- 
fellow, Lowell or Emerson. Here is no poem of regular 
lines and set rhythmic patterns. Such would suggest a 
carefully landscaped garden, This is a song of a wild, 
sweeping marsh, The poet uses a regular rhythmic mode 
just long enough to let us feel the hypnotism of it and then 
is off on another. So inthe music. The prevailing meter 


of . has been set up to serve as a neutral whole which 





may be freely subdivided into two, three, four or six. The 


: meter of the opening is freely treated as . for the same 


purpose, 

The melodic treatment is derived from the program: 
the poem is of a flowing rather than sectional nature and 
rarely suggests “a melody”, that is, an entity isolated in 
the sense of having a beginning and an end, Thus the bari- 
tone, portraying a wandering poet, sings mostly a lyrical 
recitative in which much of the melodic focus is in the 
orchestra, But even the orchestra, representing the 
marshes, sings rhapsodically in recurrent motifs rather 
than in organized periods, The latter is approached only 
by the chorus as it sings of the sea or intones an old Negro 
song for a hymn to the marshes, 

The harmony is chromatic but tonal—in the high ro- 
mantic tradition of the nineteenth century as is the poem 
itself, Microfilm $2.50; Xerox $7.60. 163 pages. 
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Chairman: E. A. Swinyard 


Low- frequency electroschock seizure threshold (EST) 
and pentylenetetrazol (Metrazol) seizure threshold (PST) 
were employed to measure the effects of chronic adminis- 
tration of meprobamate (Miltown, Equanil), phenaglycodol 
(Ultran), and promazine (Sparine) and of their subsequent 
withdrawal on the sensitivity of the central nervous sys- 
tem in mice. To provide a basis of reference, the effects 
of single doses of these same agents on brain excitability, 
aS measured by the EST and PST tests, were also esti- 





mated, The EST was determined by means of a Grass 
stimulator (model S4B), The stimulus parameters em- 
ployed consist of unidirectional pulses of 0.2 millisecond 
duration delivered for 3 seconds, through corneal elec- 
trodes, at a frequency of 6 pulses per second. The PST 
was determined by the intravenous infusion of a 0.5% solu- 
tion of pentylenetetrazol at a rate of 0.005 ml per second 
until each mouse exhibited persistent clonus for 3 seconds. 
The animals were chronically-treated for 2 to 3 weeks; 
drug administration was abruptly terminated and the EST 
and PST were measured at predetermined periods. The 
results obtained were expressed as threshold ratios 
(threshold drug group/threshold control group). 

The results of the electroschock and chemoschock 
studies indicate that both meprobamate and phenaglycodol 
increased EST and PST. Chronic administration of either 
drug for approximately 2 weeks decreased the EST- and 
PST-raising effects of both drugs, i.e. resulted in the de- 
velopment of tolerance. When chronic administration of 
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either agent was abruptly terminated the EST and PST 
were decreased; this response was interpreted as with- 
drawal hyperexcitability or physical dependence. In con- 
trast, promazine decreased the EST and PST. Chronic 
administration of this drug over a period of approximately 
3 weeks had no significant effect on the EST- or PST-low- 
ering effect. This observation indicates that tolerance to 
the threshold-lowering effect of promazine either did not 
occur or could not be measured by the experimental tech- 
nics employed, Upon abrupt termination of promazine ad- 
ministration, the EST and PST were increased; this re- 
sponse was interpreted as withdrawal hypoexcitability or 
physical dependence, 

The effect of a single dose of meprobamate or proma- 


zine and of the chronic administration of these same agents 


on electrolyte and water concentration in plasma and cere- 
bral tissue of mice were studied in an effort to reveal 
changes which might explain, at least in part, the phenom- 
ena of tolerance and physical dependence. The results of 
the electrolyte studies indicate that there is no consistent 
correlation between brain electrolyte alterations and brain 
excitability. Indeed, some of the alterations in brain Na 
ratio were seemingly contradictory to the accepted con- 
cept that an increased Na ratio is associated with an in- 
creased EST. However, it was quite likely that the acute 
nature of the electrolyte studies, i.e, the short interval be- 
tween drug treatment and sacrifice of the animals for 
analyses, may have compromised the results. Since the 
blood brain barrier retards the rate of electrolyte move- 
ment from plasma into the brain extracellular compart- 
ment, it was obvious that the electrolyte studies reported 
were done while brain water and electrolytes were in an 
unsteady state. 

The data presented indicate that both the electroschock 
and the chemoschock technics may prove useful for the de- 
termination of tolerance and withdrawal hyperexcitability 
induced by the administration of large doses of drugs which 
depresses the central nervous system, On the other hand, 
these same technics may prove useful for the detection of 
withdrawal hyperexcitability induced by chronic adminis- 
tration of large doses of drugs which stimulates the cen- 
tral nervous system. 

Microfilm $2.50; Xerox $6.00. 123 pages. 


AN EVALUATION OF 8-SUBSTITUTED XANTHINE 
DERIVATIVES IN HYPERTENSION 
AND AS SPASMOLYTICS 
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John David Hensala, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. John C. Krantz 


Neoplastic diseases and diseases of the cardiovascular 
system comprise a large percentage of the current afflic- 
tions of the American people, Essential hypertension, in 
turn, is one of the most important cardiovascular diseases; 
the strong hereditary component and the fact that it hastens 
and possibly enhances the atherosclerotic process contrib- 
ute in no small manner to its seriousness. The mere 
presence of so many drugs for use in hypertension in effect 
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points out their relative inefficacy, Thus the search for 
the ideal, orally-effective agent with minimal toxicity con- 
tinues, 

Chemists and pharmacologists at the Department of 
Pharmacology of the University of Maryland School of 
Medicine have been synthesizing and evaluating various 
xanthine derivatives with regard to anti-hypertensive ac- 
tivity since 1953. Since the imidazoline nucleus is present 
in priscoline, an adrenergic-blocking agent, and because 
of the similarity of this nucleus with the imidazole group 
of the xanthines, various substitutent groups were added 
to xanthine compounds at the 8-position of the molecule in 
an attempt to emulate the action of priscoline and combine 
this activity with the smooth muscle relaxant effect of the 
xanthines. While these 8-substituted xanthines failed to 
demonstrate evidence of adrenergic blockade, their de- 
pressor properties were deemed to be of sufficient extent 
to warrant further study. 

The compounds were first given intravenously to an- 
esthetized dogs for a rough evaluation of hypotensive prop- 
erties. If the desired blood pressure effect was attained, 
the compounds were then administered via a duodenal can- 
nula to interpret the extent of activity by this route. The 
results here were disappointing, due to the fact that a sig- 
nificant percentage of the depressor response upon intra- 
venous administration was lost when the compounds were 
given directly into the duodenum, Of the compounds tested, 
the sodium salt of 8-amino theophylline exhibited the most 
promise, thus was investigated more extensively. 

The sodium salt of 8-amino theophylline was further 
tested with respect to acute and chronic toxicity on rats, 
mice, and dogs, and was shown to be relatively non-toxic. 
It also failed to exhibit a deleterious effect on the heart. 
Comparative studies with theophylline in regard to diuresis 
and coronary flow revealed the compound to be a less po- 
tent diuretic than theophylline but approximately equal to 
theophylline in increasing coronary flow. Mechanism of 
action studies point to the smooth musculature as the prin- 
cipal site of action. 

Microfilm $2.50; Xerox $5.40. 109 pages. 
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Tremendous strides have been taken during the last ten 
years inthe manner of carrying out freeze drying and in the 
equipment used. The extent to which these developments 
in the process have recently made it of usefulness in re- 
search may be measured by the increase in reference to 
desiccation from the frozen state in scientific literature.’ 

In the past the distribution of biologicals and other 
perishable forms of medication have not only presented 
problems to industry but have also involved losses caused 
by waste. Freeze drying has in many respects aided in 
overcoming some of these problems, However, even with 
the rapid developments of freeze drying, indicated by the 
number of scientific publications, the application of this 
process of drying is still in its infancy. 
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Up to now the greatest use for this process has been 
with biologicals and with certain foodstuffs. Little has 
been reported of its application to galenicals and medicinal 
chemicals, 

Strumia, et al.,? credit d’Arsonval and Bordas and Van- 
steenberghe with the principles of freeze drying. The sub- 
sequent history of development of freeze drying has been 
recorded because of the contributions of many. Leslie® re- 
ported in 1811 an experiment involving the principles of 
freeze drying. The evaporation of water under vacuum at 
low temperature following rapid freezing is so old that 
Wollaston* was apologetic in exhibiting it before the Royal 
Society of London in 1813. However neither Leslie nor 
Wollaston indicated a practical use of this process for dry- 
ing. The first clearly recorded use of freeze drying for 
preserving biological substances is that of Shackell,° in 
1909. 

Desiccation from the frozen state became available by 
1935 on the laboratory research scale for production of 
human serum and other substances for parenteral use, 
guinea pig complement and other laboratory reagents, and 
industrial production, This process has been useful in 
preserving neoplastic cells, preparation of sterile proteins, 
concentration and purification of influenza virus, preserva- 
tion of orchid seeds, maintenance of cultures for micro- 
biological assay, preparation for the electron microscope, 
drying protein hydrolysates and other hygroscopic mate- 
rials, preservation of belladonna leaf, drying leaves of 
digitalis, and preparing submicron particles of steroids. 

Before drying by sublimation, the product is frozen, the 
ice is then sublimed rapidly under high vacuum. With 
many materials the over-all volume of desiccated material 
corresponds closely to that of the original frozen product. 
Blood plasma is typical of such products, showing little 
over-all reduction in volume after drying from the frozen 
state. The advantages of drying materials while frozen are 
several. Two of the major advantages are: 1. The proper- 
ties of labile substances are unchanged during drying, with 
consequent prolonged preservation of desired character- 
istics during the storage period which follows, and 2. The 
solubility of products dried in this way is remarkably fast 
and complete, As a result the life of commercial labile 
products can be greatly extended, 

While a considerable amount of work has been done on 
the application of freeze drying of biologicals and several 
other types of products, very little has been reported re- 
garding the application of freeze drying to specific medici- 
nal chemicals and similar pharmaceuticals. 

The dissertation is concerned with the application of 
freeze drying to infusions of digitalis, calcium gluconate, 
benzocaine, sulfanilamide, caffeine, phenobarbital, and 
several other medicinal chemicals. The purpose of the 
dissertation is three-fold: 

1. To study and determine the effects of freeze drying 
on infusions of digitalis, withemphasis upon possible 
changes in some of its chemical and physical properties 
and its pharmacology 

2. To study and determine the effects of freeze drying 
on calcium gluconate, benzocaine, sulfanilamide, caffeine, 
phenobarbital, and several other medicinal chemicals, with 
emphasis upon possible changes in some of their chemical 
and physical properties 

3. To report any additional information regarding 
methods of preparation, stability, and other implications 
as to its practical and possible use in the field of pharma- 
ceutical medicinal chemicals, 








Five different infusions were prepared. Each infusion 
was prepared in duplicate, one sample dried by lyophiliza- 
tion and the other dried on a steam plate. The infusions 
varied in that the temperature of the extracting water var- 
ied and the ratio of the drug to the amount of water varied. 
The infusions prepared with water at different tempera- 
tures showed a difference in color and this color differ- 
ence was apparent in the lyophilized powder. When the 
ratio of the drug to water was reduced, a still greater 
color difference in the infusions resulted and this differ- _ 
ence in color was carried over to the lyophilized powders. 
The lyophilized products had greater bulk, finer texture, 
and more fluffiness than the dried nonlyophilized water 
soluble extracts. The lyophilized products of the infusions 
prepared with small amounts of powdered digitalis were 
light brown or buff in color and produced a faintly amber 
solution when dissolved in water, The lyophilized products 
of the more concentrated infusions produced darker infu- 
sions when dissolved in water, With all the variation inthe 
lyophilized extractives there appeared to be little or no 
difference in the total amount of extractive in proportionto 
the amount of powdered drug used. Irrespective of the 
proportion of drug to water or to the temperature of the 
water, approximately 33 per cent of extractive was obtained, 

Total ash and acid insoluble ash determinations were 
made on powdered digitalis leaf and the lyophilized water 
extracts according to the procedure outlined in the U.S.P. 
XIV. The powdered digitalis was within the limits set forth 
in the U.S.P. for acid insoluble ash, Approximately 20 per 
cent of the total acid insoluble ash content of the powdered 
drug was found in the lyophilized water extracts. 

A modified Knudson-Dresbach method* was used to de- 
termine the total glycosidal content of five lyophilized in- 
fusions and a standard tincture. The tincture used as a 
standard and the test solutions of the lyophilized infusions 
were prepared to represent the activity of 2 g. of powdered 
digitalis. A slight difference in percentage of transmission 
indicated no significant difference. The potency of the five 
infusions was comparable to the potency of a standard 
tincture, 

Total nitrogen in digitalis tincture, U.S.P., infusion A 
and infusion C, was determined colorimetrically using the 
Folin- Farmer microkjeldahl method.” The determinations 
were made in order to ascertain whether any reaction had 
taken place during preparation of the infusions which would 
increase the nitrogenous material extracted. The infusions 
showed a higher total nitrogen content than the standard 
tincture. However, more total nitrogen was found in infu- 
sion A than in infusion C. The reason for this difference 
is not known, but if the increase in nitrogen in hot water 
extractions represents protein, this could be an important 
factor if the extracts were to be injected into the blood 
system. An increase in the temperature of the extracting 
water increases the amount of water-soluble nitrogenous 
products, There seems to be no correlation between the 
amount of nitrogenous materials extracted and the glyco- 
sidal content, 

A standard tincture and several infusions were assayed 
for sugar content, The assays were made using a modified 
Folin-Wu method,® More total sugars were present in the 
tincture than in the water extracts. Results show that 
those extracts subjected to freeze drying contained more 
total sugars than those dried on a steam plate. 

The toxicity of infusion A was compared to the toxicity 
of digitalis tincture, U.S.P. Toxicity was measured by us- 
ing the frog heart chamber method, These studies indicate 
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that the lyophilized water extract was pharmacologically 
potent, less toxic than the tincture, and possessing a car- 
diotonic activity not apparent in the tincture, 

Absorption studies made using male white albino rats 
showed that, after oral administration, digitalis is de- 
stroyed in the stomach, rapidly eliminated, or not ab- 
sorbed, or that the rat is highly resistant to digitalis. 

Infusion A was assayed for its potency by using the 
U.S.P. XIV method for assaying digitalis. Results seem to 
substantiate those findings reported in the toxicity study. 
The lyophilized water extract is less potent than the U.S.P. 
Reference Standard and there is apparent in the lyophilized 
extract a cardiotonic activity not apparent in the Reference 
Standard, 

The solubility of lyophilized calcium gluconate was 
studied. The amount of lyophilized calcium gluconate that 
would go into solution in distilled water was increased by 
approximately 15 times over the normal solubility. The 
rate of solubility of lyophilized calcium gluconate was de- 
termined, In contrast to the nonlyophilized, the lyophilized 
calcium gluconate was almost instantaneously soluble in 
distilled water. When equal weights of each were placed 
in equal amounts of distilled water the lyophilized went into 
solution 15 times faster. The percentage of moisture in 
lyophilized calcium gluconate was higher than the moisture 
content in the nonlyophilized., 

The effect of freeze drying on caffeine was studied with 
particular attention to solubility and rate of solubility. Re- 
sults indicate that the solubility of caffeine was increased 
by approximately 50 per cent over the normal solubility in 
distilled water, When equal amounts of nonlyophilized and 
lyophilized caffeine are placed in equal amounts of dis- 
tilled water the rate of solubility of the lyophilized caffeine 
was found to be 22 times faster thanthe rate of solubility 
of the nonlyophilized caffeine, The moisture content of the 
nonlyophilized and lyophilized caffeine was determined. 
The nonlyophilized caffeine lost more moisture on drying 
than the lyophilized caffeine, 

It was observed during the research that caution must 
be taken at all times when handling lyophilized substances. 
Proper storage is essential. This was demonstrated by the 
fact that samples of lyophilized materials exposed to air 
seem to be less soluble and to exhibit a decrease in the 
rate of solubility over lyophilized substances not exposed 
to air. There seems to be a tendency for lyophilized ma- 
terials to revert back to their original state after lyophili- 
zation if not properly handled. Lyophilized materials 
stored in tightly stoppered bottles, kept in a desiccator, 
and cautiously handled to prevent over exposure to air 
seemed to retain those properties characteristic of lyo- 
philized materials. 

The lyophilized benzocaine, as with all other materials 
in this research, presented a bulky fluffy appearance and 
texture. Lyophilization apparently reduced the wetability 
of benzocaine, for when centrifuged at 10,000 r.p.m. for 30 
minutes it failed to settle at the bottom of the centrifuge 
tube. Lyophilized benzocaine was found to be insoluble in 
10 per cent alcohol; however, its solubility in alcohol was 
determined to be 50 per cent greater than the normal solu- 
bility of benzocaine in alcohol. Determined colorimetri- 
cally,’ the amount of benzocaine that would go into solution 
in distilled water after lyophilization was found to increase 
approximately 3 times over the normal solubility. Results 
indicated that as the amount of lyophilized benzocaine 

placed in water is increased, the amount going into solution 
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increases. Noteworthy, too, is the fact that as the weight 
of the sample is increased the percentage of the total 
weight going into solution decreases. A test for the stabil- 
ity of lyophilized benzocaine in solution after 18 days was 
made, It was shown that although not totally stable after 
18 days, more benzocaine remains in solution than would 
normally go into solution. 

Studies were made regarding the solubility of lyophil- 
ized sulfanilamide buffered at pH 4.5 and pH 8.2. Results 
show that lyophilized sulfanilamide at pH 4.5 is more solu- 
ble than lyophilized sulfanilamide at pH 8.2. The amount 
of sulfanilamide at pH 4,5 that would go into solution when 
placed in distilled water increased by 50 per cent over the 
solubility of nonlyophilized sulfanilamide placed in an equal 
amount of buffer solution at pH 4.5. The solubility of lyo- 
philized sulfanilamide at pH 4.5 in alcohol was determined 
to be 36 per cent greater than the normal solubility in al- 
cohol, The solubility of lyophilized sulfanilamide buffered 
at pH 4,5 that went into solution in distilled water was de- 
termined to be approximately 43 per cent greater than the 
normal solubility in distilled water when determined by the 
U.S.P. XIV method for assaying sulfanilamide. The rate 
of solubility of lyophilized sulfanilamide at pH 4.5 was de- 
termined and found to be a little more than twice as fastas 
the nonlyophilized compound. The stability of lyophilized 
sulfanilamide at pH 4.5 in solution after 8 days was deter- 
mined, Results indicate sulfanilamide solutions are not 
totally stable after 8 days. However, it should be pointed 
out that an amount in excess of what normally goes into so- 
lution was found present in the 8 day old solutions. 

Freeze drying seems to reduce the wetability of pheno- 
barbital, An isotonic dextrose solution was used as solvent 
on the assumption that a protective colloid might have en- 
hanced solubility. Results show that dextrose crystallizes 
when subjected to freeze drying. 

Several other medicinal chemicals were subjected to 
freeze drying. It was shown that lyophilization increased 
the solubility of theophylline in distilled water 44 per cent 
over the normal solubility. Lyophilized calcium lactate 
exhibited properties similar to those of lyophilized calcium 
gluconate, When lyophilized, arsenic trioxide showed no 
apparent increase in solubility. Aspirin, when dried from 
the frozen state at 35°C. and 200 microns pressure, sub- 
limes, Studies indicate that freeze drying permits a de- 
crease in the amount of citric acid normally required to 
solubilize caffeine. As low as 15 per cent concentration of 
citric acid gave results in respect to solubility comparable 
to citrated caffeine. 

Microfilm $2.50; Xerox $6.20. 127 pages. 
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There has been much confusion regarding the identifi- 
cation and determination of the alkaloidal constituents in 
different species of Datura, and this has led to the investi- 
gation of the two species, Datura metel L, and Datura 
meteloides Dunal, 

Brief survey of the pertinent literature. — According 
to Andrews! and Schmidt,? the differences in climate and 
soil are known to produce considerable alteration in the 
constituents of the plant. The histological characteristics 
of D. metel L. were described by Timmerman’® and Chaud- 
huri* regarding shape of the leaves, types of trichomes, 
and color of the flowers, The amount of alkaloids present 
varies with the part of the plant.° The leaves contained 
from 0.2 to 0.5 per cent, the roots from 0.1 to 0.2 per cent, 
and the seeds from 0.2 to 0.5 per cent. Scopolamine is the 
predominant alkaloid present, Small amounts of hyoscya- 
mine and nor-hyoscyamine have also been reported to be 
present, 

Datura meteloides Dunal, according to Gerlach’ is sim- 
ilar to Datura innoxia Miller, in which the major alkaloid 
present is scopolamine. Pyman and Reynolds’ reported an 
alkaloid, meteloidine, to be present in D. meteloides Dunal 
in the amount of 0.07 per cent. Meteloidine was found to 
be optically inactive and had no marked physiological ac- 
tion. 

The separation of the individual alkaloids hyoscyamine 
and scopolamine by the use of paper chromatography has 
been reported by several investigators,°”°™* but not for the 
species used in this study. Drey and Foster“ were suc- 
cessful in separating hyoscyamine and scopolamine using 
Whatman paper No, 1 previously buffered with Sorensen’s 
phosphate buffer at pH 7.4 and water-saturated n-butanol, 
as the solvent, The alkaloidal spots were detected with 
Dragendorff’s reagent, and the individual alkaloids were 
assayed by the Vitali-Morin Colorimetric Assay. 

Trautner and Roberts’” made a survey on the separa- 
tion of scopolamine and hyoscyamine using a column of 
Silica gel, Evans and Partridge** separated scopolamine 
and hyoscyamine by chromatography using a column of 




















kieselguhr, Kuhn and Schofer™ reported a quantitative 
separation and determination of hyoscyamine and scopola- 
mine based on their differences in basicity, in that sco- 
polamine is a weaker base and is more soluble in ether 
than hyoscyamine or atropine. 

Kariyone, et al,’° have reported the migration of alka- 
loidal particles by using paper electrophoresis. They 
found that in the paper electromigration method the dis- 
tance of migration to the cathode is always constant 
whether the alkaloids are in free form or salt form. They 
pointed out that the electrophoresis method is less time- 
consuming than paper chromatography. 

The purpose of this investigation is twofold: to differ- 
entiate histologically between the two species of Datura, 
D. metel L. and D. meteloides Dunal, and to check the best 
and simplest method of separating quantitatively the alka- 
loidal constituents present. 

Experimental procedure. — The seeds of D. metel L. 
and D. meteloides Dunal were planted on May, 1953. The 
matured leaves were collected September, 1953, some of 
which were lyophilized, and some oven dried. Parts of the 
plant, the leaves, flowers, stems, and fruits, were pre- 
served in a fixing solution for histological studies, 

The matured leaves of D. metel L. and D. meteloides 
Dunal were assayed for total alkaloids by the official 
method stated in the National Formulary IX edition, under 
Stramonium, * 

The individual alkaloids were separated by the ascend- 
ing paper chromatography method. This method was simi- 
lar to that of Drey and Foster,’ using Whatman paper 
No, 1 previously buffered with Sorensen’s phosphate buffer 
at pH 7.4 and using water-saturated n-butanol as the sol- 
vent, The strip chromatograms were developed for 15 
hours, The alkaloidal spots were detected with either 0.2 
per cent iodine in potassium iodide solution, which gave a 
bluish gray color with hyoscyamine, reddish brown with 
scopolamine and yellow with meteloidine, or with Dragen- 
dorff’s reagent, which gave the same color spot of orange 
red with hyoscyamine and scopolamine, but did not give a 
spot with meteloidine. 

The Rf value of each alkaloid was calculated, repre- 
senting the ratio of the distance traveled by the solute, 
which in this case is the alkaloid, and the distance traveled 
by the solvent. The quantitative determinations of scopola- 
mine and hyoscyamine were measured by the Vitali- Morin 
Colorimetric Assay. 

A standard curve of known samples of each alkaloid, 
hyoscyamine and scopolamine, was made by the Vitali- 
Morin Colorimetric Assay;*’ the per cent transmittancy 
was plotted as the abscissa and the amount of alkaloid as 
the ordinate. Table I shows the standard curve values for 
hyoscyamine and scopolamine. 

The amount of individual alkaloids from the plant sam- 
ples was assayed as follows: the alkaloidal materials 
were obtained by re-extracting the alkaloids with chloro- 
form from the titrated alkaloidal solutions of the Official 
Assay. The chloroform was evaporated and the alkaloidal 
residue was dissolved in a known amount of chloroform, 
By means of a micropipette, a known volume of this chlo- 
roform solution was placed on each paper strip previously 
buffered with Sorensen’s phosphate buffer at pH 7.4. The 
chromatograms were developed for 15 hours, then air 
dried for not less than 24 hours. The alkaloids were de- 
tected on the strips by passing through in either Dragen- 
dorff’s reagent or 0.2 per cent iodine solution. The 
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Table I 


The Standard Curve Values for the Vitali- Morin 
Colorimetric Assay for Hyoscyamine and Scopolamine 








Scopolamine}Transmittancy| Hyoscyamine |Transmittancy 

mg. % mg. % 
0.05 80 0.05 74 
0.10 66 0.10 63 
0.15 58 0.15 52 
0.20 47 0.20 44 
0.25 40 0.25 36 
0.30 35 0.30 30 
0.35 30 




















untreated strips were cut corresponding tothe spot formed 
on the paper developed with the reagent. The alkaloids 
contained in the sectioned strips were eluted with 95 per 
cent ethyl alcohol, The eluate containing the individual al- 
kaloids were assayed by the Vitali-Morin Colorimetric 
Assay. The alcoholic eluates were transferred in an 
evaporating dish and the alcohol was evaporated on a water 
bath, Then 0,2 ml, of fuming nitric acid were added im- 
mediately to the residue and the mixture was evaporated to 
dryness. The alkaloidal residue was dissolved in acetone 
and the solution quantitatively transferred to a 25 ml, volu- 
metric flask, The mixture was allowed to cool and the vol- 
ume was adjusted to 25 ml. with acetone. A purple colora- 
tion was produced in the acetone containing the alkaloids 
upon the addition of 0.1 ml, of a 3 per cent potassium hy- 
droxide in methyl alcohol, The per cent transmittancy was 
observed seven minutes after the purpose color had de- 
veloped by the use of a Cenco-Sheard Photelometer, and 
acetone as the blank, The amount of individual alkaloids 
was calculated on the moisture free basis. From the elu- 
tion process it was found that only 70 per cent of the alka- 
loids were recovered, This loss of alkaloid during elution 
was taken into consideration in calculating the amount of 
individual alkaloids present. 

The same Rf value of each individual alkaloid was ob- 
served when the following factors were maintained: con- 
stant temperature, same pH, and atmospheric equilibrium 
inside the chromatographic chamber, 

Table II shows the alkaloids detected from the two spe- 
cies of Datura and their corresponding amounts in percent- 
age. 

Separation of the alkaloids, hyoscyamine, scopolamine, 
and meteloidine by paper electrophoresis was investigated, 
using Whatman paper No. 1 and different buffer solutions 
as electrolytes. Known samples of the alkaloids in chloro- 
form were placed on the strips of paper and 460 volts were 
used to conduct the migration of the alkaloidal particles. 

The apparatus consisted of a power kit, glass chamber, 
carbon electrodes, enameled pans, and glass rods to sup- 
port the paper. Known samples of the alkaloids, hyoscya- 
mine, scopolamine, and meteloidine, in chloroform were 
placed on one end of each filter paper. The strips were 
hung in the glass chamber, supported by the glass rods, 
both ends of which were touching the electrolytes or the 
buffer solutions, The end of the strip containing the alka- 
loid was placed towards the positive pole, Different buffer 
solutions with pH values ranging from 4 to 11 were tried, 
and separation of scopolamine from hyoscyamine and 
meteloidine from hyoscyamine was observed. Table III 


Table II 


Average Percentage of Total and Individual Alkaloids 
Found in the Matured Leaves of Datura metel L. 
and Datura meteloides Dunal 






































Individual 

Plant Samples pr Boson Alkaloids p YK t 
Found resen 

1. Datura metel L, 0.499 Scopolamine | 0,218 

(oven dried) Hyoscyamine| 0.179 
Unidentified* | 0.102T 

2. Datura meteloides} 0.354 Scopolamine | 0.202 
(oven dried) Unidentified* | 0.152T 

3. Datura meteloides| 0,396 Scopolamine | 0.219 
(lyophilized) Unidentified* | 0.177T 








*Not Meteloidine. 
TDifference from total alkaloids, 


Table III 


Electromigration of Hyoscyamine, Scopolamine, 
and Meteloidine at Different Buffer Solutions 
with 460 Volts for 3 Hours 

















; H Values 

Alkaloids 1751 9.5* | 10.0° | 10.8" 1 11° 

1. Metelo- |18.8cm,| 8.2cm./10.1¢cm./11.2cm./ 9.5cm. 
idine 

2. Hyoscya-| 21.5 cm./|17,5 cm.|17.2 cm./18.6 cm. |18,2 cm. 
mine 

3. Scopola- |19.2cm.| 8.9cm,/11.3cm.,/10.0cm. |10.1.cm. 
mine 


























*Separation of hyoscyamine from scopolamine and metelo- 
idine from hyoscyamine, 


shows the distance of migration of the alkaloidal particles 
after a specific time. 

The results of these experiments lead to the following 
conclusions: 


Histological Studies 


The structures of the two species studied are similar 
except that in the matured leaves of Datura metel L, the 
glandular hairs are more numerous than those of Datura 
meteloides Dunal, On the other hand, the uniserate type of 











hairs, which are from three to four celled, with character- 
istic hair bases, are predominantly found in D. meteloides 
Dunal, 

The palisade ratio, vein islet numbers, and stomatal 
number are not valuable in the characterization and differ- 
entiation of the two species investigated. 


Identification of Constituents 


1. The average total of alkaloids of D. metel L. was 
determined to be 0,499 per cent, of D. meteloides Dunal 
(oven dried), 0.354 per cent, and of D, meteloides Dunal 
(lyophilized), 0.396 per cent. 
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2. The quantities of constituents determined in D. 
metel L. were scopolamine, 0,218 per cent; hyoscyamine, 
0.173 per cent, and an unidentified compound, 0.102 per 
cent, 

3. The quantities of constituents determined in D, me- 
teloides (oven dri 2d) vere scopolamine, 0.202 per cent, 
and an unidentified compound, 0,152 per cent; in D, metel- 
oides (lyophilized) were scopolamine, 0,219 per cent, and 
an unidentified compound, 0.177 per cent, 

4. A paper chromatographic procedure was developed 
for the separation of hyoscyamine, scopolamine, and me- 
teloidine. 

5. The lyophilization process of drying is comparable 
to the oven drying process in the amount of total alkaloids 
in the samples assayed. 

6. The following Rf values were established at pH 7.4 


Scopolamine - 0.89 
Meteloidine - 0.74 
Hyoscyamine - 0.65 


7. A method of separating the alkaloids by paper elec- 
trophoresis was developed: hyoscyamine from scopola- 
mine and hyoscyamine from meteloidine, at pH values 9.5 
to 11. Microfilm $2.50; Xerox $5.60. 112 pages. 
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THE DIRECT EFFECTS OF DESOXYCORTICOSTERONE 
ON SKELETAL MUSCLE ELECTROLYTE METABOLISM 
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The primary objectives of this research have been to 
study the direct effect of desoxycorticosterone acetate 
(DCA) upon skeletal muscle electrolyte and amino acid 
concentrations and to study the effects of this steroid upon 
muscle acid-base balance, 

It has been found that the primary effects of DCA upon 
skeletal muscle, particularly the effects upon sodium 
movements, are masked by electrolyte shifts that are sec- 
ondary to muscle potassium depletion. The muscle potas- 
sium depletion is caused by an action of DCA to promote 
potassium excretion via the kidney and digestive tract. 
When muscle potassium losses were prevented in an evis- 
cerated preparation, a direct effect of DCA to decrease 
cellular sodium was demonstrated in this tissue for the 
first time, In addition, direct actions of this steroid to in- 
crease total muscle carbon dioxide and to cause an extra- 
cellular alkalosis were observed in experiments where no 
potassium losses occurred, Calculations of intracellular 
pH based on data derived from carbon dioxide measure- 
ments reveal that control animals had a muscle pH in the 
vicinity of 7. DCA treatment of both intact and eviscerated 
animals caused the muscle cell to become alkalotic. These 
experiments indicated that DCA exerts an effect upon mus- 
cle acid-base balance in the absence of any changes in 
muscle potassium, 

‘In connection with the acid-base studies mentioned 
above, two sub-projects were completed. Firstly, a chem- 
ical method for the determination of total tissue carbon di- 
oxide was developed and applied routinely for tissue analy- 
ses. Secondly, the possibility that some of the acid-labile 
carbon dioxide in muscle might actually exist in a bound 
form, as advocated by Conway, was investigated. The re- 
sults of these experiments showed that some carbon diox- 
ide is present in a basic muscle extract which is not 
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precipitable with barium chloride. However, the magni- 
tude, and in many experiments even the presence, of this 
“barium soluble” fraction was much more variable than 
indicated by the data of Conway. Attempts to determine 
the nature of this fraction were generally unsuccessful, 
However, the possibility that extracted protein might be 
acting as a suspension agent was eliminated by a series of 
ultracentrifuge experiments. 





Amino acid studies failed to support the observations 
of other workers that basic amino acids, particularly ly- 
sine, are mobile cations in muscle acid-base changes. No 
change in the concentrations of basic amino acids in mus- 
cle cells sufficient to counteract metallic cation deficien- 
cies was detected. No reproducible changes in basic amino 
acids were observed following acid-base changes in the 
muscle, Microfilm $2.50; Xerox $5.80. 116 pages. 
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The widespread inconsistency in the use of the two 
terms ‘theory’ and ‘law’ is noted in some detail. These 
two terms are of considerable importance because they 
frequently appear in discussions of the structure of science 
and they are particularly important in the analysis of sci- 
entific explanation as exemplified in the work of Norman R, 
Campbell. According to Campbell’s position, which is 
taken to be typical of many scientists and philosophers, 
theories explain laws by providing analogies with familiar 
experience. That is, theories involve postulations of un- 
observable entities which obey familiar laws and in doing 
so make it possible to translate less familiar laws into 
more familiar laws. 

This paper takes issue with this position and attempts 
to show that there is no real distinction between ‘theories’ 
and ‘laws.’ This is done by showing that there is nothing 
that can be said about so-called laws that cannot be said 
about so-called theories and vice versa. A careful exami- 
nation of even the simplest physical law clearly reveals a 
‘theoretical’ content, that is, logical structure and postu- 
lated entities. On the other hand, if laws are taken to be 
what Campbell claims they are, that is, expressions which 
relate only observable quantities, there are areas of physi- 
cal science where there are no laws at all, Celestial me- 
chanics is a case wherein there are no laws in Campbell’s 
sense at all, Because of its importance, this case is dis- 
cussed in considerable detail, 

It is granted that Campbell’s analysis of the structure 
of science is applicable in certain cases and the Kinetic 
Theory as an explanation of the Gas Laws is a case in 
point. However, examples are cited in physics and chem- 
istry in addition to celestial mechanics to show that Camp- 
bell’s analysis generally leads to unnecessary complica- 
tion. 

The problem of scientific explanation is examined his- 
torically and it is seen that Campbell’s analysis of scien- 
tific explanation in terms of familiar analogy is not satis- 
factory because that which is considered to be strange and 
abstract at one time is considered to be familiar common 
sense a decade later. 
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Campbell’s type of position is therefore rejected; not 
with the claim that it is false or hopelessly inadequate but 
because it results in needless inelegance and awkwardness 
and it does not provide a useful approach to the history of 
scientific thought. 

Microfilm $2.50; Xerox $5.60. 111 pages. 


THE FREE WILL-DETERMINISM CONTROVERSY 
AND ITS EDUCATIONAL IMPLICATIONS 
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Education in a democratic society is essentially a 
moral enterprise. Its objectives are said to be the culti- 
vation and development of moral and responsible charac- 
ter, and the instilling of the spirit of free and critical in- 
quiry. 

This implies that questions concerning human freedom, 
i.e., moral freedom, are central in any philosophic inquiry 
into the nature of the educational enterprise. It is impor- 
tant for an educator to understand the nature of man if he 
is to understand the nature of education. The very fact 
that education has a moral characteristic makes it evident 
that a study of the free will-determinism controversy (the 
question concerning the nature of man and morality) is sig- 
nificant in education, 

Hence, it was the purpose of this study to suggest a 
concept of human freedom which would be meaningful and 
applicable in education, The central task of the present 
study was to examine the question of whether man is sub- 
ject to a law of cause and effect or whether he is partly or 
wholly free from the causal principle. 

The problem was approached through a critical analy- 
sis of the arguments for determinism and free will as of- 
fered by Thomas Hobbes, David Hume, Immanuel Kant, and 
such contemporary thinkers as Moritz Schlick, Patrick 
Nowell-Smith, C. A, Campbell, and the University of Cali- 
fornia Associates, 

Since questions concerning the causal principle are 
essentialaspects of thefree will-determinism controversy, 
a critical examination of the theories of causation, causal 
efficacy and constant conjunction, as advanced by Henri 
Bergson, Alfred North Whitehead, Bertrand Russell, 
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Moritz Schlick, and Herbert Feigl is also contained in the 
study. The writer’s suggested concept of freedom and its 
educational implications with reference to Dewey’s notion 
of *the Religious” are discussed in the concluding section. 

As a result of the study it was concluded that determin- 
ism, viz., the view that every event has a cause or causes, 
and freedom of the will are not two mutually exclusive or 
contradictory concepts. Moreover, since the notion of a 
causeless event or action is unintelligible, freedom of a 
contra-causal sort is impossible, But even if contra- 
causal freedom were possible, it adds nothing to morality. 
In other words, freedom must be conceived in terms of a 
deterministic frame work; that is, it should be defined in 
such a way as to be consistent with determinism. 

While there are various concepts of freedom which are 
consistent with the basic tenets of determinism, they have 
serious shortcomings. Hence, the writer has defined free- 








dom to mean “acting out of sense of duty to the principle 
or moral maxim to which the agent has committed him- 
self.” This sense of duty is not identical with blind obedi- 
ence or surrender to a particular moral maxim, It isthe 
attitude of devotion one has about his convictions and 
ideals, It is the kind of devotion which Dewey referred to 
as “the Religious,” 

The suggested concept of freedom has significant edu- 
cational implications in so far as education is conceived 
as a moral enterprise in which cultivation and develop- 
ment of character are said to be its purposes. Education, 
that is, moral education, then should not consist wholly of 
imparting a particular body of moral laws according to 
which the learners must behave, The purpose of moral 
education, or character building, should be cultivation and 
development of a character which has enough force to exe- 
cute and express in action its belief and convictions. 

Microfilm $3.05; Xerox $10.40. 233 pages. 
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PHOTOCONDUCTIVE HALL EFFECT 
IN SILVER BROMIDE 


(L. C. Card No. Mic 60-154) 


Dwight Comber Burnham, Ph.D. 
University of Illinois, 1959 


Using techniques developed by Kobayashi and Brown, 
the Hall mobility of electronic carriers in silver bromide 
was investigated in the low-temperature range. The sign 
of the dominant carrier is negative, and the Hall mobility 
of electrons varies from 150 cm?/volt-second at 125°K to 
about 29,000 cm?/volt-second at 6° K, The temperature 
dependence of the mobility seems to be intrinsic above 
about 33° K and agrees with that predicted by scattering 
due to optical and acoustic modes of lattice vibration. Op- 
tical modes are dominant at temperatures above 40° K, and 
the Debye temperature associated with these modes is 
195°* 15° K, Acoustic scattering apparently is dominant 
between 35° and 15°K. Some type of impurity scattering has 
an effect below 33° K; plausibility arguments and agree- 
ment with data indicate that this scattering may be due to 
ionized impurities. 

At temperatures above 19° K the effects of high mag- 
netic fields are in agreement with a semi-classical theory 
which assumes isotropic scattering and a spherical energy- 
band structure, The magnetoresistance effects also con- 
firm the values of the mobility obtained directly. Below 
15° K it is believed that the mobility of holes is sufficiently 
high to affect the measured value of the Hall mobility. 

This hypothesis is supported by transient photoconductivity 
data which indicate that the ratio of electron range to hole 
range varies from several hundred at 80° K to about five 

at 8° K, 

Other features of the transient photoconductivity of 
silver bromide were studied, The spectral response at 





80° K and 8° K is similar to that of silver chloride, except 
for a shift to longer wavelengths. The unit range of elec- 
trons at 80° K is somewhat longer in zone-refined silver 
bromide than in vacuum-grown silver chloride. 

Two of the samples used in the Hall effect studies were 
cut from an ingot purified by zone-refining techniques. 
Zone-refining procedures and results are described. 

Microfilm $2.95; Xerox $10.20, 227 pages, 


THE EFFECT OF INTENSE THERMAL RADIATION 
ON ANIMAL SKIN 


(L. C. Card No. Mic 59-6457) 


John M, Davies, Ph.D. 
Temple University, 1959 


Thermal weapons have become of increasing impor- 
tance in modern warfare. About one-third of the total en- 
ergy of a nuclear weapon appears as thermal radiation. 
Many studies have been made, both in the field with actual 
weapons and in the laboratory with sources which simulate 
the thermal radiation, in producing burns on bare and pro- 
tected skin. Young pigs have been used very commonly to 
simulate human skin, With bare skin, the critical energy 
for production of 2+ (approximately 2°) burns, EE50 2+, in- 
creases with time of exposure, T ; the curve of log EEg 2+ 
vs. log tT is approximately linear, It has been fairly well 
demonstrated that burning of the skin is a temperature de- 
pendent chemical reaction with a very high activation en- 
ergy. On this basis it should be possible to explain the 
burns in terms of the optical and thermal properties of the 
skin, Analytic treatment of the problem, taking into ac- 
count the optical properties of the skin, is very compli- 
cated and the optical properties are not well known, By 
coating the skin with a very thin opaque layer, the problem 
is reduced to one of heat flow. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 




















3336 


PHYSICS 








In the present study, the skin of young white pigs was 
coated with an opaque layer about .0009 cm, thick. They 
were exposed to intense thermal radiation from a high cur- 
rent carbon arc with a focusing system which produced a 
fairly uniformly irradiated spot a little less than 1/2 inch 
in diameter. Rectangular pulses of .5, 2 and 10 seconds 
duration were used. The skin surface temperature was 
measured with thin thermocouples, made by electroplating 
copper on 2 mil diameter constantan wire and flattening to 
a thickness of 1 to 1.5 mils. Heat conduction equations 
were developed for these irradiation conditions and the 
surface temperature of the skin and the temperature at the 
epidermal-dermal interface, outside the thermocouple 
area, were estimated. The burn severity was calculated 
using the Henriques integral with an activation energy of 
150,000 cal mole™. 

The critical energy for burns, EE,.2+, was 1.01, 1.18 
and 1,81 cal cm™ for t = .5, 2 and 10 second pulses re- 
spectively, with probable errors of about t .07 cal cm™~?. 
The corresponding rise in temperature of the skin, w, was 
35.8, 20.9 and 16,8°C at the surface and 27.9, 18.5 and 
15.9°C at the epidermal-dermal interface, with probable 
errors of about t 2°C, A large part of the uncertainty in 
the latter case arises from the uncertainty in the critical 
energies. 

For an opaque, homogeneous, inert solid irradiated 
in this way, the curve of temperature rise vs. vtime during 
exposure is a straight line, and the value of /kpc of the 
skin determines the slope; k is the thermal conductivity 
and pc is the volumetric heat capacity. The effect of the 
opaque layer and the thermocouple is to shift the curve 
along the time axis, leaving it essentially straight. The 
experimental curves, with the rise in temperature cor- 
rected for radiation and convection losses at the surface, 
in general are of the expected shape and the intercepts 
have the expected values, The average value of /kpc is 
.042 cgs units, somewhat higher than obtained by other ex- 
perimenters who generally used lower irradiances, Pos- 
sibly the higher value is to be expected from the effect of 
blood flow. 

The essentially straight lines representing w vs. t’/? 
are somewhat surprising. A 2+ burn certainly represents 
a drastic change in the skin but possibly most of the change 
does not occur fast enough to affect the temperature rise 
curve, 

The calculated burn severities, Q , at the epidermal- 
dermal interface are 6.45, .066 and .054 for T = .5, 2 and 
10 seconds, The agreement att = 2 andT = 10 seconds is 
fairly good but at 7 = .5, 2 is 118 times that at Tt = 10 sec- 
onds. 

The temperature coefficient of the rate of burning is 
very high; the rate approximately doubles for a 1°C change 
in temperature, The skin temperature is the most likely 
source of the discrepancy. Uncertainty in the thickness of 
the epidermis may also be a factor. An increase in thick- 
ness would decrease the maximum temperature appreci- 
ably for t = .5 and very little for tT = 10 seconds, If the 
temperatures are correct, then the temperature coefficient 
of the rate of burning needs modification. 

With the present results, the agreement from T = 2 to 
T = 10 seconds is good enough to indicate considerable 
usefulness for a skin simulant with the correct thermal 
properties for studying protective materials. With as little 
as a single layer of relatively opaque fabric, the effective 
duration of the temperature rise is rather long, ranging 
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from a few secondsto more than 10 seconds. Accordingly, 
the temperature rise for 2+ burns is rather low and a sim- 
ulant with constant thermal properties may be satisfac- 
tory. Microfilm $2.50; Xerox $7.00. 148 pages. 


THREE DIMENSIONAL PROBLEMS 
OF AN ELASTIC CYLINDER WITH MIXED 
TIME-DEPENDENT END CONDITIONS 


(L. C. Card No. Mic 59-6962) 


Guillaume Pierre DeVault, Ph.D. 
Lehigh University, 1959 


Supervisor: C, W. Curtis 


A method is developed for obtaining formal solutions 
of the exact equations of motion for a semi-infinite elastic 
cylinder, with a stress-free lateral surface, subject to 
known time-dependent end conditions of mixed form, The 
method is a generalization to three-dimensions of a trans- 
form method which was previously restricted to two di- 
mensional axially symmetric problems involving only lon- 
gitudinal strain. The general method can be used to solve 
problems in which the strain is composed of transverse 
and torsional components as well as longitudinal. The 
formal solutions appear as Fourier integrals. 

To illustrate the method, particular solutions are ob- 
tained for three special problems involving longitudinal 
and transverse strain. The resulting integral solutions 
are approximated by asymptotic expressions which are 
valid at large distances from the stressed end of the bar. 
Of particular interest is the expression developed for the 
long time behavior of the transverse component, 

One of the special problems corresponds closely but 
not exactly to a pure end condition problem. To test the 
predictions based on the asymptotic expressions developed 
for this problem, an experiment was performed in which 
the bar was subjected to the appropriate pure end condi- 
tions. Comparison of the theoretical predictions with ex- 
perimental observations shows that solutions satisfying 
mixed end conditions can be used to determine all of the 
main features of the behavior at large distances from the 
stressed end of a bar even when pure end conditions actu- 
ally exist. Microfilm $2.50; Xerox $5.00. 99 pages. 


CRYSTAL FIELD THEORY 
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Part I, A New Interpretation of Crystal Field Theory 


We analyze the crystalfield theory for systems of light 
atoms and molecules from a new point of view. The ob- 
ject of this study is twofold: First, to gain insight intothe 
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nature of the crystal field approximation, Second, to ob- 
tain a formalism for improved calculations which are ap- 
propriate for a particularly simple system, The main em- 
phasis is on the first of these two items. 

The system we study consists of one hydrogen atom in 
an excited state (2p) and one hydrogen molecule in the 
ground state. 

The approach is the following: We write out a com- 
plete Hamiltonian for the system, assuming the nuclei to 
be at rest. We further assume that the electrons on the 
molecule do not strongly overlap with atom, and that the 
electron of the atom does not strongly overlap with the 
molecule. (This assumption is crucial, but justified for 
many systems where crystal field theory is appropriate.) 
We then expand the interaction Hamiltonian in such a way 
that the correspondence between this theory and crystal 
field theory becomes clear. We choose a suitable “zeroth” 
order molecular orbital eigenfunction for the whole system 
which is completely antisymmetrized in all electrons. The 
energy of the system is then exhibited in a way which is 
formally very similar to crystal field theory. The details, 
however, take into account the overlap and the exclusion 
principle exactly. The convergence of the relevant expan- 
sions is investigated. 

The distances between nuclei occur as parameters just 
as in ordinary molecular orbital theory. Although we 
choose for our discussion the system H - H., we do not 
need, on principle to restrict ourselves to this special 
case, Analytical results are presented in such a way that 
they lend themselves readily to machine computations. Al- 
though no numerical results are presented, the analysis is 
detailed enough to provide the criteria for correct applica- 
tions of crystal field theory methods and we feel that this 
new procedure will shed more light in the areas where 
crystal field theory has been known to work. In particular, 
our procedure sheds light on the relationship between 
crystal field theory and molecular orbital theory, and also 
on the relationship between crystal field theory and the 
general interaction theories of Margenau, Hirschfelder, 
and others. 


Part Il. Crystal Field Theory of Emission Spectra of 
Oxygen Atoms in Solid N, Condensed at Very Low 
Temperatures from a Gas Discharge. 











Here we use a special model: the 0 atom is perturbed 
by an N, molecule, The latter is replaced by a linear ar- 
ray of point charges with given quadrupole moment, whose 
magnitude is known from microwave experiments. 

The removal of degeneracies of the lowest lying states 
*p and “D, due to the perturbing molecule, is investigated 
as a function of two parameters which are related to dis- 
tance and angle, We treat spin-orbit and crystal field 
forces simultaneously. The effect of the crystal field on 
the relative intensities of the predicted spectra are com- 
puted. Comparison is made with experiment and relatively 
good agreement is obtained, 

Microfilm $2.50; Xerox $7.40. 156 pages. 
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THE STRUCTURE OF V CENTERS 
IN IRRADIATED KCl1O, 


(L. C. Card No, Mic 60-277) 


Turner Elijah Hasty, Ph.D. 
University of Alabama, 1959 


On the basis of the electron spin resonance spectra of 
a single crystal] of KC1O, which has been exposed to X- 
irradiation, a model is proposed for the V center produced, 
The center proposed consists of a ClO radical covalently 
bonded to a neighboring C10, ion. It is shown that the 
electron spin resonance spectra predicted for this radical 
agrees with the observed spectra both in the number and 
spacing of the hyperfine components and their orientation 
dependence in the external magnetic field, It is also pro- 
posed that an O; center is produced rather than the usual 
F center which one might expect to accompany the V 
center. Microfilm $2,50; Xerox $3.00. 47 pages, 


CHARACTERISTICS OF A WATER 
VAPOR EXPANSION CHAMBER 


(L. C, Card No, Mic 60-73) 


James Edward Hopson, Ph.D. 
The Ohio State University, 1954 


Joliot’ in 1934 and Mills* in 1953 built and operated low 
pressure cloud chambers of the Wilson type. Although 
Joliot was able to operate his chamber when it contained 
only water vapor at a pressure equal to the equilibrium 
vapor pressure of water at 17°C., the sensitive time for 
ionizing radiation was only two milliseconds. Mills was 
not able to operate his chamber below a total pressure of 
45 mm, of Hg, when the partial pressure of the vapor was 
equal to the equilibrium vapor pressure of water at room 
temperature. The sensitive time of Mills’s chamber for 
ionizing radiation was approximately ten milliseconds. 

The fundamental difficulty in operating a low pressure 
chamber with liquid present, as in the usual Wilson cham- 
ber, is the rapid evaporation of water from the free liquid 
surface which is in contact with the working substance of 
the chamber, 

In the present work a chamber was constructed which 
consisted of volumes V, and V, separated by a large aper- 
ture pop valve. Volume \V, is the volume in which obser- 
vations are made and volume \V, is a variable volume into 
which the water vapor may expand, The chamber is oper- 
ated by evacuating volumes V, and V, to a pressure of 
some 20 microns, filling volume V, with water vapor to a 
desired pressure from an external source, and then allow- 
ing the vapor to expand into volume V, by opening the pop 
valve, Evaporation from the liquid surface is prevented by 
having the source disconnected from the chamber during 
the expansion of the vapor, It is necessary also to keep 
the initial pressure in the chamber below the value corre- 
sponding to saturation at the temperature of the chamber 
wall. A suitable vapor source is prepared by boiling a 
flask of doubly distilled water by evacuation until all bub- 
bling ceases. The formula for the cooling of the vapor in 
volume V, is that devised by Herzog.® This chamber has 
been operated over a range of final pressures in volume V; 
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Figure 1, Ln(P/P,,) versus (1000/T°K) for fog and ion 
limit, 


of 8,83 to 1.88 mm. of Hg corresponding to expansion ra- 
tios (Vi + V2)/V; of 1.75 and final temperatures of 259 and 
234°K, respectively. 

The sensitive time of this chamber for polonium alpha- 
particles for an final pressure of 7.97 mm, of Hg, an ex- 
pansion ratio of 1.71, and a final temperature of 261° K is 
of the order of 0.1 second. The rate of temperature rise 
of the vapor in volume V, after the minimum temperature 
is reached was measured with the aid of a dynamic thermo- 
couple arrangement, This rate of temperature rise in- 
creases with decrease in initial pressure and increase in 
expansion ratio when the aperture of the pop valve remains 
constant. It was also shown from the thermocouple meas- 
urements that the minimum temperature of the vapor in V, 
is reached some 7 to 11 milliseconds after the pop valve 
begins to open, 

Photographs of alpha-particle tracks were obtained 
and from the delta-rays visible on these it appears that the 
vapor chamber could be used to study low energy beta-ra- 
diation, It would also seem that the chamber has possible 
uses in the study of the energy spectrum of low energy 
neutrons. 

Data was obtained from which the logarithm of the su- 
persaturation corresponding to the ion and fog limits, re- 
spectively, has been plotted against 1000/T, T being the 
final vapor temperature in degrees Kelvin, Figure 1 shows 
the curves obtained. The fog and ion limits are defined as 
the supersaturation necessary to cause one drop/cm.,° sec. 
to grow to visible size from an uncharged or charged nu- 
cleus, respectively, It was found that at the final temper- 
ature of 238°K, the charged nuclei lose the preference for 
condensation that they have for higher temperatures. An 
attempt has been made to explain this phenomenon on the 
basis of the dependence of drop growth on the dielectric 
relaxation time of liquid water. 

The supersaturation corresponding to the fog limit has 
been analyzed by use of the condensation rate formula of 
Frenkel, ‘*as reviewed by Barnard,’ It was computed that 
for condensation on uncharged nuclei at a final vapor tem- 
perature of 261°K, the condensation rate in the present 
chamber agrees very well with the condensation rate 
quoted by Barnard for an ordinary Wilson expansion cham- 





ber. The computed rate ata final temperature of 238 K is, 
however, of the order of 10’ drop/cm.’ sec, in the present 
chamber, It is believed that such a high condensation rate 
might occur as a consequence of the manner in which vapor 
flows back through the pop valve after the minimum tem- 
perature is reached, 
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MECHANISMS IN EXPLODING WIRE PHENOMENA 
(L. C. Card No, Mic 59-6931) 


Theodore Korneff, Ph.D. 
Temple University, 1959 


With the aid of a rotating mirror camera, especially 
designed for exploding wire work, the initial twenty micro- 
seconds of a wire explosion have been studied under vari- 
ous conditions during the various phases of the explosion, 
Since the wire is non-luminous for a large portion of the 
initial phases photographed, another wire explosion was 
used as a light source to serve as back lighting for the ex- 
perimental wire. 

Three sizes of wire (Band S gauge 24, 26, and 40) were 
used to show the effect of size, The main parameters, 
however, were initial voltage and pressure, A thin wire 
exhibits higher initial rates of expansion of the vapor cloud 
at rupture than a thick one, but the cloud is not opaque. It 
is semi-transparent during the resurge which follows the 
dwell, Thick wires usually expand as opaque, non-lumi- 
nous cylinders for the initial few microseconds of the ex- 
plosion, After this initial expansion, several courses can 
be taken, depending upon the initial conditions. 

Correlation between several current waveform char- 
acteristics and physical characteristics exhibited in the 
sequential photographs have been made, The dwell (dunkel- 
pause) has also been investigated as afunction of pressure. 
Dwell duration decreases with decrease in pressure until 
it is completely suppressed at pressures lower than 10cm 
Hg. An arc-over in the air surrounding the wire occurs at 
this time, It generally appears at the time the wire rup- 
tures and the expanding cloud of vapors is then surrounded 
by a sheath of plasma, The current through the wire is 
masked by this arc-over current, There is evidence that 
at arc-over, for the low pressures, most of the current is 
transferred to the ionized air path, 
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ULTRASONIC SCATTERING AND ATTENUATION 
IN POLYCRYSTALLINE METALS 


(L. C. Card No, Mic 59-6783) 


David Werner Krautkopf, Ph.D. 
The Pennsylvania State University, 1959 


The ultrasonic pulse technique has been employed to 
study acoustical scattering and attenuation in polycrystal- 
line copper and a-brass, Cylindrical specimens of vari- 
ous grain sizes were tested at frequencies between 100 kc 
and 18 Mc, corresponding to scatterer circumference-to- 
wavelength ratios from 107° to 1.6. The primary objec- 
tives of this investigation were to study the scattering 
process by direct observation of scattered radiation, and 
to study the associated attenuation under conditions not 
previously amenable to measurement, These included 
those cases where excessive scattering and complications 
due to mode dispersion were present, 

A preliminary study of the complications attending the 
propagation of acoustic pulses was performed for steel 
rods over a range of specimen radius to wavelength ratio 
(a/A) similar to that to be covered in the later work. 
Pulse reflection patterns were found to be relatively free 
from complication for a/A < 0.1 and > 10, approximately. 
In this range the distribution of the input energy among the 
various modes was found to vary with a/A and with the de- 
tails of the excitation, At low a/A where only the first 
mode was supposed to exist, an additional mode was ob- 
served. This mode, which corresponded in timing to a 
shear wave generated upon reflection of the predicted 
mode, can be accounted for by considering those solutions 
of the Pochhammer equation corresponding to Bessel func- 
tions of imaginary argument, , 

To avoid complications due to mode dispersion the 
scattering experiments were designed to measure the 
backscattered radiation, that is, the scattered sound that 
arrived at the detector before any of the modes could ef- 
fect a round trip, The measure of scattering adopted was 
the ratio of the backscattered energy to the input energy. 
The scattering levels for the small grained specimens 
were found to be unexpectedly high at the low frequencies. 
The scattered energy was also observed to first decrease 
with increase of frequency and then to increase at a rate 
close to that of a fourth power law. For the large grained 
specimens the scattering levels were found to increase 
steadily with frequency. The observed dependence upon 
scatterer size is roughly that predicted by Rayleigh scat- 
tering theory. , 

The anomalous low frequency results suggest the pres- 
ence of an additional phenomenon, competing in strength 
with that of Rayleigh scattering, The nature of this effect 
is not yet definitely established but it is believed to be a 
manifestation of propagation phenomena associated with 
the presence of attenuated vibrations in lossless media. 

Attenuation measurements were performed with pulses 
of duration comparable to the length of the specimen, 
This, combined with the high scattering ability of the me- 
dium, results in a pulse pattern whose envelope masks the 
details of the mode pattern. The rate of decay of this en- 
velope corresponds to the attenuation of scattered sound 
and therefore characterizes the intrinsic absorption prop- 
erties of the metal, The measured attenuation coefficients 
vary approximately linearly with frequency throughout the 
whole range, except in the region where the wavelength is 





of the same order as the scatterer size; here the losses 
level off in a manner similar to the results obtained by 
Mason and McSkimin for magnesium in the approach tothe 
diffusion range. The dependence of the attenuation upon 
grain size in the long wavelength region is about that ex- 
pected from Rayleigh scattering, and is inversely propor- 
tional to the grain size when the latter is of the same order 
as the wavelength. 

The principal attenuation mechanisms operative at the 
frequencies employed are elastic hysteresis, thermoelas- 
tic relaxation due to intercrystalline thermal currents, and 
scattering. Comparison was made between the experi- 
mental data and the expected theoretical contribution from 
each of these mechanisms, The observed attenuation, over 
most of the range, was found to vary in the manner ex- 
pected for elastic hysteresis. 
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QUANTUM-MECHANICAL THEORY OF THE 
DIELECTRIC CONSTANTS OF IONIC CRYSTALS 
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Edwin R, Levin, Ph.D. 
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A theory for the dielectric constants of lithium fluoride 
is developed from the standpoint of wave mechanics, The 
polarizability of the positive ions is neglected and the po- 
larization of the negative ions is considered to arise en- 
tirely from alterations in the wave functions of the outer- 
most sub-shell of (2p) electrons, This treatment may be 
considered as a first approximation to a general theory of 
the dielectric constants of ionic crystals. 

The method of calculation is as follows: A variational 
form is assumed for the distorted 2p wave functions of the 
negative ions, and the energy resulting from application of 
a field is calculated. The unknown parameters - the ionic 
displacements and the (single) variational parameter of the 
wave function - are eliminated by minimizing the energy, 
which is then proportional to the square of the macro- 
scopic field. The constant of proportionality is a numeri- 
cal coefficient obtained in the calculation; it can be identi- 
fied with the macroscopic susceptibility. By considering 
high-frequency and static fields, both the static and the 
optical dielectric constant are obtained, The effective 
charge is also determined, 

Two sets of results are obtained, corresponding totwo 
slightly different forms of the variational 2p wave func- 
tions. The first of these differ from the normal negative- 
ion wave functions by a factor that is proportional to the 
field potential, These functions, which were previously ap- 
plied with reasonable success to the theory of the dielec- 
tric constants of LiF are, however, not orthogonal to the 
other orbitals of the negative ions, There are significant 
contributions to the energy, connected this non-orthogo- 
nality, which were not considered in the previous treat- 
ment. To account for this, a second set of wave functions 
is derived from the first set by the addition of a factor 
which makes all of the wave functions associated with a 
single ion orthogonal to one another. One of the main ob- 
jectives of this work was then to determine what improve- 
ment in the theory could be affected by the use of the prop- 
erly orthogonal wave functions, 
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The two sets of results provide an answer to this ques- 


tion. The optical dielectric constant calculated with the 
non-orthogonal w.f. is 2.63, which is considerably higher 
than the observed value of 1.92; in the orthogonal case the 
calculated value falls to 1.59, considerably below the ob- 
served value. The calculated effective charge is also sig- 
nificantly different in the two cases, the non-orthogonal 
w.f. producing the value .79 and the orthogonal w.f. giving 
.88, compared with the observed value of .87. The calcu- 
lated static dielectric constant is not very different in the 
two cases, the values 8.0 and 8.1 both being about 10 per- 
cent lower than the observed value of 9.3. 

It is concluded from these results that the use of or- 
thogonal wave functions is a very important factor in the 
quantum theory of the dielectric constant. The nature of 
the results, however, indicates that the orthogonal wave 
functions employed in this work overcompensate for the 
errors inherent in the use of non-orthogonal wave func- 
tions. This suggests that a different choice of the factor 
by which the wave functions are orthogonalized could lead 
to results which are in better agreement with experiment. 
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AN ANALYSIS OF THE VIBRATIONS OF CERTAIN 
LARGE MOLECULES INCLUDING SPIROPENTANE, 
METHY LENECYCLOPROPANE, AND CYCLOPROPANE. 


(L. C. Card No, Mic 60-82) 


Walter Bernard Loewenstein, Ph.D. 
The Ohio State University, 1954 


An analysis of the vibrations is developed for each of 
the structurally related molecules, spiropentane, methyl- 
enecyclopropane, and cyclopropane, Preliminary investi- 
gations are also carried out toward the vibrational analy- 
sis of large, essentially planar molecules and molecular 
crystals, A major feature in these analyses is the appli- 
cation of the multiple origin method as developed by 
Deeds.’ This method is based on the repeated application 
of the moving axes theorem in classical mechanics,’ 

The moving axes theorem is ordinarily used to sepa- 
rate the free rotation of the molecule as a whole from the 
internal motion of the constituent particles. Here it is 
used to separate further the various kinds of motions oc- 
curring under a given vibration. It is generally known that 
a carbon-hydrogen bond is much stronger than a carbon- 
carbon bond. To apply the multiple origin method one 
seeks ensembles of atoms within the molecule which are 
more tightly bound to each other than to any neighboring 
atoms or ensembles of atoms. Such an ensemble of atoms 
is then considered a characteristic group, The motion of 
its constituent particles under a given vibration of the 
molecule as a whole is considered as consisting of the 
hindered translation of the characteristic group as a whole 
in the molecular framework, the hindered rotation of the 
characteristic group about a principal axis through its 
center of mass, and the motion of the particles constituting 
the characteristic group relative to its center of mass. 
Thus applied, the multiple origin method enables one to 
express the kinetic energy of a system of particles ina 
form such that the system may at least qualitatively be de- 
scribed as being in or almost in a normal mode for many 
of the vibrational degrees of freedom. 
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Table I. Typical Calculated Force Constants 








Constant} Description Cyclo- | Spiro- Methylene- 
propane| pentane {cyclopropane 

K,(0) | “Bond” 4.06 | 3.81 3.31 
K,(1) | Stretch -.085 | 1.51 1.00 
K,(0) | CH, 17.5 |16.9 + K,(1) 17.5 
K,(1) | Deformation 582 50 
K,(0) | Symmetric 75.6 70.4 71.7 
K,(1) | CH Stretch .077 | 3.32 2.4 
K,(0) | Unsymmetric}] 78.7 [72.7 + Ka(2) 77.6" 
K,(1) |CH Stretch 391 |-4.14+ Ka(2) 
K,;(0) | Methyl 1.60 1.03 .617 
K;(1) | Rock -~.314 | -.040 -.058 
K,(0) | Methyl .784 | 1.37+K,(1) 
Ke(1) | Twist .140 
K7(0) | Methyl 346 | .33 .356 
K-71) |Wag .014 -.041 

















*Ethylenic assignment, all other information from me- 
thylenic assignments 


Use of the multiple origin method also suggests sim- 
plifications in the quadratic potential energy expression in 
addition to those required by symmetry. Coupled with 
these suggested simplifications is the difficulty of assign- 
ing values for certain force constants. This difficulty 
arises because it is often not permissible, on a geometric 
basis, to transfer certain force constants from one mole- 
cule to another, However, because of the structural simi- 
larity of the rings in spiropentane and methylenecyclopro- 
pane it is at least geometrically permissible to attempt to 
transfer certain force constants, Essentially independent 
analyses are carried out for these two molecules so that 
the constants of primary interest, those associated with 
the framework forces, can be compared, 

Cyclopropane is believed to have Dszh symmetry. Be- 
cause this molecule has such high symmetry, with the re- 
sulting simplifications in calculations, an analysis of this 
molecule can give information concerning the validity of 
approximations introduced into the spiropentane and 
methylenecyclopropane studies. These approximations 
are principally concerned with the manner in which the 
codrdinates associated with the free rotations and transla- 
tions of the molecule are removed by imposing the Eckart 
conditions.* Their validity is tested by developing an es- 
sentially complete treatment followed by one involving the 
approximations, 

In the spiropentane and methylenecyclopropane studies, 
portions of the kinetic energy are diagonalized by trans- 
formation to symmetry codrdinates quite similar to those 
described by Shaffer and Newton‘ in their analysis of the 
bent, symmetrical XY2 molecule. This diagonalization can 
be accomplished because the framework rings in thesetwo 
molecules closely resemble a bent, symmetrical XY2 mol- 
ecule, 

A major factor in these analyses was to determine the 
magnitude of force constants belonging to the quadratic 
portion of the potential energy function associated with 
each molecule, These calculations were carried out by 
adopting the frequency assignments of various authors, In 
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the cyclopropane analysis, the summarized frequency as- 
signments as given by Herzberg® and modified by Neill® 
were adopted, The spiropentane analysis was based largely 
on the assignments of Scott, et al.?_ The methylenecyclo- 
propane calculations relied heavily on the assignments 
discussed by Blau.® Typical calculated force constants 
are given in Table 1. The K;(0) are diagonal constants, 
The K,(1)are symmetry interaction constants between like 
codrdinates in the same ring. The K;(2) are symmetry in- 
teraction constants between like codrdinates in the two 
spiropentane rings, For i = 1 to 4 the numbers are given 
in units of 10° dyne/cm. For i = 5 to 7 the numbers are 
given in units of 10“ erg/(rad)*. 

The vibrational analysis of large, essentially planar 
molecules and molecular crystals having some kind of 
periodic lattice is carried out by combining the multiple 
origin method with the Born and von Karman treatment. ° 
The application of the multiple origin method to this prob- 
lem makes it possible to treat more general crystals than 
the monoatomic or diatomic ones where the Born and von 
Karman method has found widest application. 
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RADIOMETRIC TEMPERATURE MEASUREMENTS 
OF SHORT DURATION EVENTS 


(L. C. Card No, Mic 59-6530) 


Earle Byron Mayfield, Ph.D, 
University of Utah, 1959 


Chairman: Dr. Franklin S. Harris, Jr. 


A four-color spectroscope using the wavelengths 
0.546 yw, 0.577 p, 0.623 py, and 0.750 p was used to deter- 
mine the surface temperatures of electrically exploded 
wires and aluminum projectiles of velocity 4,500 m/sec. 
Several values of initial capacitor energy, pressure, and 
ambient atmosphere were used with the exploded wires. 
The projectiles were observed in a normal atmosphere at 
710 mm Hg. 

The temperatures observed for exploded wires for an 
initial capacitor energy of 0.8 joule in air at 710 mm Hg 
were: 3,825 t 25°K for aluminum, 3,100 + 75° K for cop- 
per, and 3,700 + 25° K for tungsten, For an aluminum 
projectile in air at 710 mm Hg and at a velocity of 4,500 
m/sec., the temperature observed was 3,250 + 50° K. 

The spectral distribution in all cases was observed to 
be blackbody and could be fitted by the Wien radiation law. 
Calibration was achieved using a tungsten ribbon lamp. 

Blackbody radiation data from Planck’s radiation law 
using the new value for the second radiation constant, C2 
= 14,388 p-°K, for temperatures from 2,000 °K to 4,000 °K 
and wavelengths from 0,500 yp to 0,800 yu are also given, 
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APPLICATION OF NON-EQUILIBRIUM STATISTICAL 
MECHANICS TO NUCLEAR SPIN RELAXATION 


(L. C. Card No, Mic 59-6966) 


Robert Lee Peterson, Ph.D. 
Lehigh University, 1959 


The equations of motion for the components of the spin 
of a system of interacting spin-1/2 particles have been de- 
termined by using the master equation of non-equilibrium 
statistical mechanics, The formalism is applicable only 
to systems of distinguishable particles, such as the nuclei 
in a crystal, 

A representation is first determined in which thethree 
spin operators are nearly diagonal, with their off-diagonal 
elements being macroscopically negligible. The operators 
defined by retaining only the diagonal elements in this 
representation are asserted to correspond to the observa- 
ble macroscopic spin components, and are called “macro- 
scopic operators.” A master equation is derived in this 
macroscopic representation by use of second-order time- 
dependent perturbation theory. In the derivation, use is 
made of the assumption that relaxation of the spin compo- 
nents is due to thermal (or other) fluctuations in the posi- 
tions of the particles, This assumption is supported by a 
demonstration that, for a particular spin-spin interaction, 
spin-spin relaxation cannot exist in perfect crystals, It is 
indicated that this resultis alsotrue for other interactions. 

The master equation leads directly to the equations of 
motion for the spin components. These equations are 
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discussed in detail for a simple cubic crystal with dipolar 
interaction between nearest neighbors, and a particular 
orientation of crystal axes, The equations fall into the 
category of the Bloch phenomenological equations of mo- 
tion, The components of the spin transverse to a constant 
external magnetic field are found to relax witha relaxation 
time proportional to T~’*, where T is the absolute tem- 
perature of the lattice. The component of the spin in the 
direction of the field relaxes with a time constant propor- 
tional to T’’* e Hy’ /H,’, where H, is the external magnetic 
field, and H,’ is the mean square deviation of the “internal 
field” from its equilibrium value. This result agrees with 
that of Kronig and Bouwkamp, with the exception that here 
H, , being the deviation of the field rather than the field it- 
self, is temperature dependent, 
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EXPERIMENTAL STUDY OF THE CONDUCTION BANDS 
OF GaAs, GaSb AND InP. 


(L. C. Card No, Mic 59-6555) 


Amrit Sagar, Ph.D. 
University of Pittsburgh, 1959 


The conduction bands of GaAs, InP and GaSb were stud 
ied experimentally by piezoresistance and other types of 
electrical measurements, The results on GaAs and InP 
can be interpreted on the basis of a spherical conduction 
band with the minimum at the center of the Brillouin Zone, 

The results on GaSb were more complicated and could 
be interpreted on the basis of a two-band model, with the 
lowest minimum in the center of the Brillouin Zone andthe 


next minima along [111] directions in k-space at about 0.08 
ev above the first minimum, Our results further indicate 
that the deformation potentials for the two bands in this 
material are probably similar to those of the correspond- 
ing bands in germanium, 
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THE EQUATIONS OF MOTION OF 
POINT SINGULARITIES OF THE ELECTROMAGNETIC 
AND CHARGE-SYMMETRIC SCALAR MESON FIELDS 


William Carl Schieve, Ph.D, 
Lehigh University, 1959 


The classical equations of motion of the point sources 
of the electromagnetic and charge-symmetric scalar 
meson fields are determined, taking the interaction of the 
charged field and the electromagnetic field into consider- 
ation, The exact special-relativistic form of the equations 
of motion is determined from the requirements of general 
relativity by the method of Lubanski-Havas and the equa- 
tion governing the charge state of the point source is ob- 
tained bya similartechnique. The proper fields appearing 
in the equations of motion are determined approximately. 
A method of successive approximation for the solution of 
the nonlinear field equations is described, and the equa- 





tions are solved up to the first order in the interaction 
constant e, The methods developed by M, Riesz for the 
solution of linear hyperbolic differential equations are 
used to obtain the finite proper fields at the position ofthe 
particle, The resulting multiple integrals can be reduced 
under the assumption that the point sources move with 
small oscillations. Equations of motion are thus obtained 
which can be used for the classical description of such 
phenomena as the photo-production of mesons, 
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IRREVERSIBILITY IN THE SUPERCONDUCTING 
TRANSITION OF LEAD 


(L. C. Card No. Mic 60-234) 


Roger Walz Shaw, Ph.D. 
University of Illinois, 1959 


The nature of the hysteresis in the magnetic supercon- 
ducting transition of lead reported by Decker, et al. has 
been studied in some detail. The individual isothermal 
transitions making up the hysteresis loop are character- 
ized by transition widths approximately equal to that ex- 
pected on the basis of geometry. The hysteretic transi- 
tions are displaced from the reversible transition of a well 
annealed specimen by approximately equal but opposite 
field intervals, the superconducting to normal transition 
occurring at the higher field, The width of the hysteresis 
loop always increases as temperature is decreased, in ex- 
treme cases becoming as large as 40 or 50 gauss at 1.3°K 
(where H. is approximately 780 gauss). 

Isothermal resistive measurements of the supercon- 
ducting transition are also reported, They indicate that 
some superconducting phase persists in lead to fields as 
high as three or four hundred gauss above H.. Increasing 
the temperature or the measuring current forces the re- 
sistive transition back toward Hc. In general, the hyster- 
esis width and persistence of superconductivity to high 
fields appear to be closely related, 

The picture of the lead samples which emerges is sim- 
ilar to the Mendelssohn “sponge” model suggested to ex- 
plain the behavior of superconducting alloys (although the 
present effects occur in pure lead), It is thought that there 
is a connected network of very small filaments with criti- 
cal field greater than the reversible critical field of the 
bulk material pervading the entire volume of the specimen. 
These filaments are believed to be associated with defects 
in the crystalline lattice, It is shown that most of the ob- 
served features of the transitions can be explained in 
terms of this model, 

Two methods have been employed to produced the hys- 
teresis in nearly reversible samples; addition of impuri- 
ties and, more extensively, low temperature plastic 
strain, Several measurements are discussed which shed 
some light on the nature of the lattice defects giving rise 
to the superconducting filaments in each case. 
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ELECTRON CAPTURE BY PROTONS 
IN HYDROGEN GAS 


(L. C. Card No, Mic 59-4475) 


Tai-Fu Tuan, Ph.D, 
University of Pittsburgh, 1959 


The theory of electron capture by protons incident on 
atomic hydrogen has been discussed by Brinkman and 
Kramers, and others, Comparison of theory and experi- 
ment consistently has been based on the assumption that 
in charge transfer one H, molecule is equivalent to two 
isolated H atoms. We have evaluated in first Born approx- 
imation the capture cross section 0 stemming from the in- 
teraction between the incident proton and the H, molecular 
electrons. Comparing our o with op, of Brinkman and 
Kramers, we see that charge transfer in H, bears no sim- 
ple relationship to charge transfer in atomic hydrogen, In 
particular (i) there is important constructive interference 
between the capture amplitudes from the two atoms in the 
molecule; (ii) the transition to ungerade states of H,* is 
unimportant, which tends to make the molecular cross sec- 
tion less than that for two isolated atoms; (iii) the capture 
amplitude from each atom is sensitive to the effective nu- 
clear charge Z = 1.17 in H2 rather than unity as in H. Con- 
sequently at high energies o equals about 1,2-1.40,,.. The 
proton-proton interaction can be examined in the same 
way; the comparison of our results with those of Jackson 
and Schiff will be discussed, 
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A PULSE METHOD FOR MEASUREMENT 
OF THERMAL DIFFUSIVITY OF METALS 


(L. C. Card No, Mic 59-6970) 


Edwin Lewis Woisard, Ph.D. 
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Supervisor: Raymond B, Sawyer 


A novel, pulse method for measuring thermal diffusiv- 
ity of metals has been developed, An initial temperature 
distribution is set up such that the temperature in an infi- 
nite bar is zero everywhere except at x = 0 where it is 
relatively large. The temperature history of several 
points at varying distances from x = 0 is recorded by 
means of thermocouples and a recording potentiometer. 
The thermal diffusivity may be calculated from the sepa- 
ration of the thermocouples and the times at which the re- 
corded temperatures reach an arbitrarily chosen fraction 
of their eventual maximum value, An experimental run 
lasts less thanfifty seconds, hencethe requirements onthe 
stability of the ambient temperature are not nearly so 
stringent as in previously reporteddynamic methods. Thus 
this method results in a considerable saving in time with 
no appreciable loss in accuracy. 

The experiment was performed in a vacuum furnace 
and although the work reported here was all done at room 
temperature, modifications in the apparatus are being 
planned which will permit runs to be taken up to 1000° C, 

Results are reported for commercial “A” nickel and 
four new steels developed by the Bethlehem Steel Company. 
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(-TYPE DOUBLING SPECTRA OF LINEAR MOLECULES 
(L. C., Card No, Mic 59-6689) 


Leonard Yarmus, Ph.D. 
New York University, 1957 


Adviser: Professor Yardley Beers 


The (type doubling spectrum of two molecules, 
HC’*N“ and Cl°°C**N“ have been observed in the L and S 
bands with a Stark modulated S - band microwave spec- 
trometer. Hyperfine structure was observed for all the 
HCN lines with the exception of the J = 1 line. Asa result 
the following parameters were determined; the asymmetry 
parameter 7 = - 0.081, the quadrupole coupling constant 
eq.,@ = - 4.81 Mc/sec, and the magnetic interaction con- 
stant c,; = 13 + 5 kc/sec. n and c; values compare favora- 
bly with previous results. The quadrupole coupling con- 
stant is 5 percent higher than that found in the ground 
vibrational state and a possible theoretical explanation is 
given making use of the Townes and Dailey approach for 
evaluating quadrupole coupling constants, Westerkamp’s 
formula for the J dependence of q, the (type doubling con- 
stant, has been validated for J = 1, 2, 3, 4 and 5 of HCN. 

Direct (-type doubling transitions have been observed 
in CICN for the first time, The measurements were made 
at J = 17, 18, 19 and 23, and the dependence of the (type 
doubling constant, q, on J was found to be q = 7.467467 
- 1.327 X 107° J(J + 1). Each of the four observed lines 
was split and the absolute value of the asymmetry parame- 
ter was determined to be /7/ = .0101 * .004, 
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Certain excited states of the O'* nucleus which havethe 
characteristics of collective oscillations are studied within 
the individual particle framework, The following proper- 
ties are discussed for these particular excited states and 
are associated with collective behaviour: 

a) An especially high degree of spatial symmetry in 
the wave function for the excited states, in spite of the fact 
that they are constructed from a set of independent particle 
components. 

b) An appreciable shift in the excitation energy result- 
ing from the detailed two-body interaction between the par- 
ticles in the system. 

c) A considerable enhancement of transition rates in- 
dicating the presence of many-particle cooperative phe- 
nomena. 

The formulation provides a completely symmetrical 
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treatment of all of the particles in the system. It also 
preserves all the individual-particle characteristics, e.g., 
the Pauli principle, 

The following methods of constructing the total wave 
function from the set of its independent particle compo- 
nents are used: 

a) The modified version, proposed by Ferrell and 
Visscher, of the method of generator coordinates, origi- 
nally introduced by Hill-Wheeler and Griffin, Although 
this approximate method is not sufficiently accurate for 
computing transition rates, it is found that it is quite sat- 
isfactory for calculating excitation energies. 

b) The Tamm-Dancoff method as improved by Dyson 
in order to incorporate effects due to the dynamical prop- 
erties of the ground state of the system. Solutions to the 
equations resulting from this formalism can be given 
within the framework of a reduced Hamiltonian and a set 
of simplified commutation relations. 

c) The time-dependent Hartree-Fock method origi- 
nally introduced into the discussion of nuclear problems 
by Ferrell, The nucleus is pictured as a time-dependent 
oscillating system. The correspondence principle is used 
in the application of the results of this method to normal 
modes of relatively low excitation. 

d) Feynman’s formulation of quantum mechanics, 
whose importance and applicability in the problems of 
electron physics, has been indicated by Ferrell and Quinn, 

Methods (b), (c) and (d) have the property of incorpo- 
rating the contributions due to correlation to the total ex- 
citation process, The effects of correlation are thus eval- 
uated, and their importance is emphasized, The results 
obtained by methods (b), (c) and (d) are seen to be closely 
related, The analysis of the various interaction processes 
by means of Feynman diagrams is also discussed, 

Applications are given for five particular modes of ex- 
citation in O**, Two of these states are defined by the 
quantum numbers J = Ot, T = O (“monopole” vibrations) 
the remaining three by J = 2+, T = O (“quadrupole” vibra- 
tions). All of the examples have the special property that 
the many-nucleon wave function which represents the ex- 
cited nucleus consists essentially of a linear superposition 
of single-particle excitations, Quantitative discussion of 
the results obtained is given in Chapter VIII, The most sig- 


nificant result is that both the lowest monopole and the low- 


est quadrupole excitation in O'* should occur at roughly 20 


Mev and that both oscillations possess striking electromag- 


netic properties which should be experimentally observa- 
ble. A further purpose served by the present investigation 
is that it provides a general mathematical framework for 
studying theoretically other types of oscillation, such as 


dipole (the existence of which has already been directly es- 


tablished experimentally), 
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INTERNAL POLARIZATION IN 
INORGANIC ZnCd:S PHOSPHORS 
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A comprehensive model of internal polarization in 
ZnCd:S phosphors is developed on the basis of experi- 
mental data, This polarization, which is a true separation 
of charges, comes about by the trapping of displaced 
charges in the photoconductor. The nature of the charge 
distribution is determined by the lifetimes of charges in 
traps, the effectiveness of surface barriers, the type of 
polarizing excitation and the particular face of the sample 
which is illuminated while the external polarizing field is 
applied, 

Experiments show that two main types of charge dis- 
tributions can be formed in the phosphor, equilibrium and 
non-equilibrium polarizations, The former case always 
refers to the maximum separation of polarization charges 
so that prolonging the polarizing time produces no further 
change in the distribution. Non-equilibrium polarization, 
on the other hand, is mainly restricted to the interior of 
the sample and arisefrom some of the more mobile charge 
carriers being removed from the sample. However, in 
equilibrium and non-equilibrium distributions, charge 
neutrality of the sample need not exist. 

Equilibrium polarization consists of narrow charge 
layers situated at surface resistance layers of the sample. 
The persistence of the polarization is determined by the 
lifetime of charges in traps and experimental evidence 
shows that in the ZnCd:S phosphors, this lifetime extends 
into hundreds of hours. Using a polarizing voltage of 200 
volts, a 20 mg/cm’ sample is capable of being polarized to 
charge densities on the order of 1.5 x 107™° couls/cm’. 
These densities refer to the image charges appearing on 
the electrodes of the polarized sample after they have been 
grounded out, The natural decay rate of this charge sepa- 
ration is found to be proportional to the initial field 
strength between the charge layers and inversely propor- 
tional to the decay time. A polarized sample can also be 
released by allowing radiation to excite the sample in the 
absence of any applied electric field. This release is 
found to be dependent upon the instantaneous value of the 
internal field between the layers and the intensity of radi- 
ation used. 

Direct proof that equilibrium polarization consists of 
narrow charge layers at resistance barriers is observed 
from the fact that the magnitude of polarization is almost 
independent of sample thickness for the same external po- 
larizing voltage, This experimental observation rules out 
the formation of any significant grain polarization which is 
important since the phosphor used here is in powder form. 
An equilibrium distribution comes about by charges mov- 
ing across many grain boundaries with their ultimate ac- 
cumulation at surface resistance layers, At equilibrium, 
with the electrodes grounded, the magnitude of the inter- 
nal polarization field between charge layers is about equal 
to the originally applied external field. 

Non-equilibrium polarization is essentially an interior 
distribution of positive charges which need not be re- 
stricted to the above described narrow layers. The origin 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











PHYSICS 3345 








of this polarization is the extraction of negative charges 
from the sample during the polarizing. However, the po- 
larizing time is kept sufficiently short so that the positive 
distribution does not have an opportunity to accumulate in 
a narrow layer by electron motion. Under these conditions, 
it is possible to produce a depolarizing current in the re- 
lease of polarization near the originally negative electrode 
which is in the same direction as the polarizing current. 
This is termed a reversal and the examination of reversal 
effects shows that quite different, non-neutral positive 
charge distributions can be created inthe phosphor. These 
distributions have a dependence upon the wavelength of the 
exciting radiation in terms of its absorption. Generally, 
the more uniformly absorbed radiation produces a broad 
positive distribution, The persistence of these non-equi- 
librium distributions is comparable to that of the equilib- 
rium cases, 

The charge layer model of polarization is developed in 
greater detail to describe the general effects of equilib- 
rium and non-equilibrium polarization. 
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ENERGY STORAGE AND DECAY IN ZINC SULFIDE 
AND ZINC CADMIUM SULFIDE PHOSPHORS 


(L. C. Card No, Mic 59-6343) 


Eugene W. Sucov, Ph.D. 
New York University, 1959 


Adviser: H. Kallmann 


The deficiency area above a rise curve of fluorescence 
due to excitation by high-energy electrons measures the 
total amount of energy stored in traps. In addition, the in- 
itial non-zero value of the rise curve for a single phosphor 
measures the trap population when excitation commences, 

To investigate the rate of decay of the stored energy, 
rise curves were taken for ten phosphors of various lumi- 
nescent properties and activation after various dark decay 
periods following excitation to equilibrium and after com- 
plete de-excitation by exposure to infrared light and heat. 
For all the phosphors the deep trap concentration was 
found to be of the order of 10°° per cc and independent of 
the type of activator, This is explained by assuming that 
deep traps are generated by lattice defects and that the co- 
activator is the source of extremely shallow traps. Rates 
of decay of stored energy were found to correlate with the 
nature of the activator. This indicated that the distribution 
of trapped electrons was influenced by the activator, At 
the end of one week from 20 to 60% of the energy remained 
in the traps, This slow rate of decay is explained by pre- 
dominant retrapping in traps of various depths, 

Areas under curves of phosphorescent emission were 
compared to deficiency areas above rise curves taken im- 
mediately after the end of decay. For copper activated 
phosphors these areas are nearly equal to each other. One 
phosphor, specially activated with Ni and with practically 
no phosphorescence, exhibited a rate of energy decay sim- 
ilar to the phosphorescent phosphors. This meant that the 
decay of stored electrons can take place radiatively and/or 
non-radiatively. The non-radiative transition is empha- 
sized when trapped electrons and free holes are present in 









the phosphor, The complete radiativeness of the ZnS:Cu 
phosphor is attributed to a shallow trapped electron dis- 
tribution; non-radiativeness in ZnS:Ag phosphors arises 
from a deep trapped electron distribution, The shapes of 
the phosphorescent curves were analyzed and found to 
obey a law of the form I = I, /t", where n varied from 0.3 
to 1.0. This decay law is attributed to retrapping and the 
gradual emptying of electron and hole traps. 

The areas under curves of visible light stimulated by 
infrared irradiation were compared with areas above rise 
curves taken immediately after the end of stimulation. 
For only one phosphor (specially Pb activated ZnS) were 
the areas equal, All others exhibited from 0.6 to 5% radi- 
ative recombinations. This is explained by assuming that 
infrared radiation acts to free trapped holes rather than 
electrons so that the non-radiative transitions are empha- 
sized, The behavior of the ZnS:Cu, Pb phosphor thus re- 
quired the further assumption that free holes are rapidly 
retrapped at radiative Pb sites. The shapes of the stimu- 
lation curves were analyzed and found to obey a law of the 
form I=I,/ (a +t)", where n varied from 0,5 to 2. This 
supported the assumption that infrared radiation freed 
trapped holes and that radiative transitions arose from 
thermally freed electrons recombining with trapped holes, 

The effectiveness of various bands of infrared radia- 
tion alone in de-exciting the phosphors was determined by 
irradiating the phosphors while at low temperature and 
measuring the deficiency areas above rise curves taken 
immediately afterwards, Wavelengths 0.72 microns or 
less are able to de-excite all phosphors but one com- 
pletely. This indicates that the activator levels extend up 
to about 1,8 ev above the valence band, The anomalous 
phosphor (K) can only be de-excited by the presence of 
heat; it is indicated that the presence of Ni may be the 
source of these “heat traps.” 
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RELATIONSHIP BETWEEN INSTANTANEOUS 
AND TIME-MEAN GROUND CONCENTRATION 
FROM ELEVATED SOURCES 


Benjamin Davidson, Ph.D, 
New York University, 1959 


Adviser: James E, Miller 


Two aspects of a diffusing plume from an elevated 
source are considered. The first is the relative diffusion 
of the particles around the instantaneous axis of the plume 
no matter where the axis is located in space, It is shown 
from photographs of a diffusing smoke plume that the aver- 
age rate of expansion of an instantaneous plume follows a 
linear relationship with distancefrom the source. The slope 
of the curve is consistent with a prediction by Batchelor 
relating the relative diffusion to the energy dissipation and 
initial separation of the particles, The second Batchelor 
prediction, namely that the relative diffusion increases 
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as °/ # for larger distances downwind, does not appear in 
the data, though it is possible to argue that the present in- 
terpretation of the smoke photographs may mask such a 
relationship should it exist. 

It is concluded that under adiabatic and unstable con- 
ditions and for distances up to about 10 times the source 
height the expansion of the instantaneous plume is a linear 
function of distance from the source, is independent of the 
wind speed and only moderately dependent on the stability 
except possibly for very unstable conditions. The rate of 
expansion of the instantaneous plume depends on the en- 
ergy content of the highfrequency portion of theturbulence 
spectrum or on the energy dissipation per unit mass. 

The second aspect of the plume isthe location in space 
of the center of gravity of plume segments. Following the 
observational material of Hay and Pasquill, and Davidson 
and Halitsky, it is assumed that the elevation angle meas- 
ured from the source of a plume segment is conserved. 

It is then possible to construct a simple model of the 
ground distribution of concentration resulting from a con- 
tinuous line source at height h. The model yields the 
average level of instantaneous concentration and the time- 
mean concentration, The ratio of the two yields an esti- 
mate of the variability of concentration on the ground. 
The parameters governing the variability of concentration 
at a fixed point on the ground are the low frequency energy 
in the spectrum of the vertical component of turbulent 
fluctuations, and the ratio of the high to the low frequency 
energy in the spectrum. It is shown that the predicted 
time-mean concentrations are in reasonable accord with 
available mathematical solutions of the line source prob- 
lem. 

A point source solution is constructed assuming that 
the initial azimuthal bearing of a plume segment is con- 
served until the plume is on the ground at which point the 
subsequent azimuthal travel of the plume is governed by 
the probability distribution of azimuth angle near the 
ground, The additional parameter governing the varia- 
bility of concentration at a fixed point on the ground is the 
ratio of the high frequency energy in the inertial subrange 
to the low frequency energy in the azimuthal wind fluctua- 
tions. It is shown that the time-mean concentrations pre- 
dicted by the present theory agree well with the distance 
to the point of maximum concentration and with the value 
of the maximum concentration as observed at Brookhaven. 
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ON THE FLUX OF EDDY ENERGY 
IN SMALL SCALE TURBULENT MOTION 


(L. C. Card No, Mic 59-6696) 


Warren A, Dryden, Ph.D. 
New York University, 1956 


Adviser: Alfred K, Blackadar 


The irreversibility of the second law of eddy thermo- 
dynamics developed by Blackadar depends in part on the 
fact that the mean flux of eddy energy relative to a surface 
moving with the mean fluid motion is in the direction of 
decreasing eddy energy. Since the eddy energy equation 
affords a means of evaluating the distribution of the rela- 





tive flux, the equation is derived in a more rigorous fash- 
ion than has heretofore been done, The only restrictions 

imposed are that the force of gravity and the limits of the 
averaging process are assumed constant. The seemingly 
prevalent ambiguity in the definition of the relative flux of 
eddy energy is discussed, and a definition consistent with 
other meteorological concepts is presented, 

Data from the published results of two boundary layer, 
and one free air, small scale turbulence experiments are 
reanalyzed in an attempt to substantiate the hypothesis. In 
addition, an experiment involving an axially-symmetric, 
low-speed, free jet is briefly described, and the datafrom 
this jet are fitted to an idealized model in order to sim- 
plify the study of the relative flux, 

It is found that, in all the cases tested, the relative 
flux has, in general, the same sign as the negative eddy 
energy gradient. The apparent violations of the hypothe- 
sis can be logically explained as being due to (1) the as- 
sumptions on which the experiments are based, (2) the 
relatively crude techniques employed in the study, and 
(3) observational bias inherent in the experiments, 
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ON THE THEORY OF DISTURBANCES 
IN A CONDITIONALLY UNSTABLE ATMOSPHERE 


(L. C. Card No. Mic 59-6918) 


Douglas Keith Lilly, Ph.D. 
Florida State University, 1959 


A perturbation model of moist convection is developed 
which is applicable to small amplitude disturbances of 
scales ranging from those of convective clouds to tropical 
cyclones. In an extension of the works of Syono and Haque 
a disturbance development is studied for an atmosphere in 
which static stability may vary with height and with the 
sense of the vertical motion, being in general negative for 
upward motion in some substantial layer. Closed solu- 
tions for simplified cases are exhibited as well as partial 
results of numerical integration of more realistic cases, 
The dynamic stability criterion depends on the static sta- 
bilities in the ascending and descending currents and their 
dimensions and geometric relationships. Cloud-scale dis- 
turbances are more unstable than those of cyclone scale, 
and presence of the former tends to destroy conditions 
favoring development of the latter, Evaluation is made of 
the linearized effects of linear circular parallel convec- 
tive bands, an “eye”, the tropopause, non-hydrostatic mo- 
tions, surface friction, and various boundary conditions. 
Comparison of solutions with observational features shows 
fair agreement in some respects, improving considerably 
when non-linear effects are qualitatively considered, The 
disturbances are effective in transporting kinetic and po- 
tential energy outward from actively unstable updraft. 
Non-linear interactions tend to transport heat upward to 
reduce the initial static instability. 
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PHYSICS, NUCLEAR 


SELECTED TOPICS IN PARTICLE PHYSICS 
(L. C. Card No. Mic 60-288) 


Hong-Yee Chiu, Ph.D. 
Cornell University, 1959 


In Part I the pion-nucleon scattering at 150, 170, 220, 
and 307 Mev is analyzed into S and P state phase shifts. 
The best Fermi type solutions are found, and the statisti- 
cally plausible ranges of the phase shifts are obtained, At 
150 Mev and 170 Mev it is found that (5,, - 53,)2 3°. At 
220 and 307 Mev three optimal Fermi type solutions are 
found, one corresponding to a continuation of the lower en- 
ergy solutions, One of the other two solutions is not con- 
tinuous with the solution below resonance nor does it sat- 
isfy the available recoil proton polarization data, The last 
solution does not satisfy the dispersion relations. Data at 
other energies are consistent with the interpolated or ex- 
trapolated phase shifts. The continuous set of phase shifts 
is consistent with a k* variation of the small p wave phase 
shifts. 5, shows a tendency to increase less than linearly 
by 220 Mev. A Chew-Low plot of 6,, fits a straight line up 
to 220 Mev with f? = 0.08 and the resonance at 19544 Mev. 

In Part II the mass difference between charged and 
neutral pions has been expressed as a change of the pseu- 
dovector coupling constant, giving rise to an additional 
term in the interaction Hamiltonian. The mass effect in 
P-state m -p scattering is obtained. This correction fails 
to explain the quantitative feature of the observed differ- 
ence (5,3 - 53, ) aS discussed in Part L 

In Part III the theoretical values for D_(«), the real 
part of the forward scattering amplitude, in the theory of 
pion dispersion relations have been recalculated with a 
suitable modification of the experimental values for o;,;. 
The modification is supported by the results obtained from 
the phase shift analysis in Part L Agreement with the ex- 
perimental values for D_(w) is achieved for pion kinetic 
energies $ 220 Mev. It is pointed out that the theoretical 
values for D_(w) have a strong dependence on the detailed 
shape of the peak of o¢,; near the resonance, The impor- 
tance of D-waves in the energy region 150-300 Mev is also 
demonstrated, 

In Part IV the probability of formation of the bound 
>+-p hyperfragment by the interaction of high energy pions 
(~4.5 Bev) with nucleus is calculated, Assuming the va- 
lidity of global symmetry and that the hyperons interact 
with nucleons via the pion field, we may express the hy- 
peron-nucleon potential in terms of the nucleon-nucleon 
singlet and triplet potentials, The -N potential thus de- 
rived allows the binding of the >~-n system, and possibly, 
also the 5* -p system. In a stack of emulsions, Baldo- 
Ceolin found an event which can be interpreted as produced 
by a bound =*-p hyperfragment. Using the phenomenologi- 
cal deuteron capture formula and a classical distribution 
pte for the nucleus, the probability of formation of 

ee system in the nucleus is calculated in terms of its 
binding energy. This, when compared with the experi- 
mental value 0,001, yields a value of 0.05 Mev for the bind- 
ing energy for the >*-p system, in close agreement with 
results of recent theoretical speculation, 
Microfilm $2.50; Xerox $5.00, 99 pages. 
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A STUDY OF PSEUDOVECTOR COUPLING IN 
THE CLASSICAL SCATTERING OF SPIN ONE MESONS 


(L. C. Card No, Mic 59-6961) 


Alba Doyne Craft, Ph.D. 
Lehigh University, 1959 


The equations of motion of multipole singularities in 
spin one meson fields derived by Harish-Chandra! contain 
interactions analogous to those of electrodynamics, Re- 
cently, Havas”* proposed a more general form of inter- 
action which does not have an electromagnetic counter- 
part. In this thesis the scattering of spin one mesons by 
heavy particles is investigated for neutral and charge- 
symmetric fields, Only monopole and dipole singularities 
are considered, 

The scattering of neutral mesons by a nucleon is con- 
sidered first. The monopole moment contributes two 
terms. One is the vector coupling analogous to electrody- 
namics and studied earlier by Bhabha,‘ which satisfies the 
equation of continuity; the other is a pseudovector coupling 
which does not satisfy this equation.* The dipole moment 
corresponds to the tensor coupling considered by Bhabha® 
in the scattering of vector mesons by a spinning nucleon, 
The coupled translational and rotational equations of mo- 
tion are solved for an arbitrary polarization of the inci- 
dent field, assuming slow motion and small oscillations, 
The calculations are carried out from both the field-theo- 
retical’ and the action-at-a-distance® points of view. 

The cross sections obtained for the scattering of neu- 
tral mesons are very complicated functions of energy and 
of coupling constants. If the pseudovector coupling van- 
ishes, the resulting cross sections reduce to those previ- 
ously calculated by Bhabha,*»* Mehl and Havas.”»* For 
pseudovector coupling alone, simpler cross sections are 
obtained with the nucleon variables having the same type 
of motion as in the general case. A detailed study is made 
of the pseudovector cross sections for various degrees of 
coupling. In particular it is noted that the field-theoreti- 
cal and the action-at-a-distance results show much more 
prominent differences than appeared in the cross sections 
for scalar and vector mesons studied earlier.”’® 

The scattering cross sections for charged mesons are 
calculated following the method of Le Couteur® for field 
theory and Havas’® for action-at-a-distance theory. These 
cross sections have the same general form as those calcu- 
lated by Le Couteur® and Mehl, ° 

The calculations presented here do not apply to the in- 
teraction of the (spin zero) 7-mesons with nucleons, but 
may be applicable to the interaction of other types of 
mesons with heavy particlés. There are not enough ex- 
perimental data available on these interactions to allow a 
detailed comparison with experiment at present. 
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DEUTERON-INDUCED REACTIONS IN CARBON-14 


Wesley Eugene Moore, Ph.D, 
University of Pittsburgh, 1959 


A study has been made of the reactions C**(d,p)C*, 
c* (d,d’)c* , c*(d,t)C’ and C'*(d,@)B? using 14.9 Mev 
deuterons, High resolution magnetic analysis of both the 
incident beam and the charged reaction particles was 
used. Nine proton groups were related to the C’* ground 
state and to excited states at 0.745 + 0.020, 3.09 + 0.03, 
5.94 + 0.03, 0.38 + 0.03, 7.32 t 0.03, 8.41 + 0.05, and pos- 
sibly at 4,21 + 0.03 and 7.47 ¢ 0.05 Mev. Angular distribu- 
tions were obtained for four of these states and compari- 
son with Butler stripping theory has been used to fix the 
spins and parities of the C’* ground state ((,=0, J7=1/2+) 
and first excited state ((,=2, J7=5/2+). Reduced widths ob- 
tained are (H)?=0.093 and 0.032, respectively. Known C"* 
levels were studied by observing the spectrum of inelasti- 
cally scattered deuterons, and a new level at 7.010 * 0.020 
Mev has been discovered, The C**(d,t)C’* pickup reaction 
has been studied, and angular distributions obtained for the 
four lowest states have been compared with Butler theory. 
Ratios of reduced widths for the C** 3,09- and 3.86-Mev 
levels, relative to the C’* ground state, indicate that the 
c** ground state wave function has 0.4 and 13,4 per cent 
admixtures of s* p*(2s)* and s* p*d? configuration to the 
s* p’° configuration, The strength of the s‘p*d’ admixture 
suggests that the anomalously long beta-decay half-life of 
c** may be explained without invoking a tensor force. The 
alpha-particle spectrum was also observed and several of 
the groups were identified with known B’°and B’’ states, 
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MECHANICAL PROPERTIES 
OF THIN SINGLE CRYSTAL GOLD FILMS 


(L. C. Card No, Mic 59-6752) 


Walter P. Walker, Sc.D. 
University of Virginia, 1959 


The single crystal gold films were grown by vacuum 
evaporation on a heated sodium chloride substrate. Com- 
pletely oriented, “hole-free” films, with a high stacking 
fault density, were obtained from 1000 to 3000 angstroms 
thickness at substrate temperatures from 375 to 400° 
centigrade. The plane of the film was the (001) crystallo- 
graphic plane. Substrate temperatures below 350 centi- 
grade were found to cause misorientation while tempera- 
tures above 400° resulted in holes of the order of 500 
diameter in the films. 

The mechanical properties of the films were deter- 





mined by the “bulge” technique with the films still at- 
tached to the rock salt substrate, A small hole of less 
than 1 millimeter was drilled in the substrate with a water 
jet and the exposed area of the film subjected to a differ- 
ential pressure for the applied stress, while the strain was 
determined by the deflection of the film, as measured by 
interferometer techniques. 

The films were found to undergo considerable plastic 
deformation, with optically visible slip lines, breaking at 
strains of approximately 4x 10-*. Both the ultimate 
strength and the elastic modulus varied unversely as the 
thickness of the films, the former increasing by a factor 
of 2.5 over the range studied, while the elastic modulus in- 
creased by approximately 35%. In addition, the thick 
films, for large values of strain, showed a “twinning like” 
deformation which resulted in a 90° rotation of the crystal 
about a [110] axis of rotation. 
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MAGNETIC AND STRUCTURAL PROPERTIES 
OF THE PRECIPITATING ALLOY SYSTEM: 
Au + 5 Atomic % Co. 


(L. C. Card No. Mic 59-6930) 


Robert Bruce Campbell, Ph.D. 
Temple University, 1959 


The precipitation of Co in Au was studied after anneal- 
ing quenched specimens for 0, 10, 20, 30, 45, 185, 600 and 
1100 minutes, 

The magnetic properties of the system were investi- 
gated by studying torque symmetry and amplitude, rota- 
tional hysteresis, saturation moment, and demagnetizing 
curve constants, The structural properties were studied 
using X-Ray diffraction, electron microscope and electron 
diffraction techniques. These studies were made on (100) 
and (110) faced samples. 

When the alloy was quenched from 950°C a solid solu- 
tion resulted, This solid solution exhibited only paramag- 
netism, the paramagnetic susceptibility agreeing with pub- 
lished data. The Curie temperature of the dissolved Co 
was determined to be about -85° K, 

After annealing at 450°C the initial precipitate parti- 
cles were mainly face centered cubic (fcc) cobalt, These 
precipitate particles had the same crystal habit as the 
gold matrix, indicating coherent precipitation. This crys- 
tal habit of the fec Co was maintained throughout the en- 
tire annealing time. 

After longer annealing times some of the fcc cobalt 
transformed to the hexagonal phase of cobalt, These hex- 
agonal cobalt particles were formed with their c axis in 
the <111> direction of the gold matrix, indicating that the 
transformation from fcc to hexagonal Co followed the 
usual allotropic transformation mechanism. 

The amplitude and symmetry of the torque due to the 
hexagonal particles indicated that they were probably elon- 
gated along the c axis. The rotational hysteresis data in- 
dicated that a few of the particles had elongations of up 
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to 10. The elongation being defined as the ratio of the 
length of the particle to its width. 

From electron micrographs of replicas of surfaces of 
the specimens a linear arrangement of the precipitate par- 
ticles was noted, This linear arrangement was confirmed 
py transmission electron micrographs of thin foils of the 
alloy. It may be postulated that this arrangement is due to 
precipitate particles nucleating along dislocation walls. It 
was noted that the number of nucleation sites was compar- 
able to the number of dislocations in lightly strained gold, 
If strain is present in the samples it may be due to rapid 
quenching. 

The size and shape of the precipitate particles were 
measured from electron micrographs of replicas of the 
surface of the specimen after various anneals, 

The fraction of single-domain and multidomain parti- 
cles in these distributions were determined using the 
Stoner-Wohlfarth criterion, The magnetization curves as 
determined from this observed distribution of particles 
did not agree with experimental data, To explain this, it 
is suggested that some of the multidomain particles con- 
tain only a few domains and may have a low coerciveforce 
and remanence. Microfilm $2.50; Xerox $4.60. 87 pages. 


MAGNETOSTRICTION MEASUREMENTS AT ROOM 
AND ELEVATED TEMPERATURES 
BY STRAIN GAGE TECHNIQUES 


(L. C. Card No, Mic 59-6960) 


Ernest Francis Costello Jr., Ph.D. 
Lehigh University, 1959 


Magnetostriction measurements at room temperature 
and elevated temperatures have been made. A new appa- 
ratus, employing resistance strain gage techniques, was 
designed and constructed which is capable of measuring 
magnetostrictive strains at elevated temperatures, Room 
temperature measurements of longitudinal magnetostric- 
tion are reported (i) for binary alloys with several iron- 
silicon compositions, (ii) for ternary alloys with 1:1 
iron-cobalt ratio and various titanium additions, These 
measurements were made in order to determine whether 
a knowledge of room temperature magnetostriction would 
be useful in predicting the effectiveness of the magnetic 
anneal process of these alloys. No useful correlation was 
found between the magnetostriction measurements at room 
temperature and the response of these alloys to magnetic 
annealing. The longitudinal magnetostriction values for 
the 1:1 ratio iron-cobalt alloy were determined over a 
temperature range from room temperature to 500°C. 
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PHASE TRANSITIONS, CRYSTAL STRUCTURES 
AND ORDER-DISORDER IN THE ALLOY Au, Zn 


(L. C. Card No, Mic 59-6459) 


Earl Feingold, Ph.D. 
Temple University, 1959 


Thermally induced phase transitions in the alloy 
Au,Zn, in the temperature interval 24°C to 510 °C, were 
investigated, The temperature regions below 24°C and 








between 510°C and the melting point, 725°C, were not stud- 
ied. Phase transitions were observed by means of: 


a. electrieal resistance measurements 
b, differential thermal analysis (DTA), and 
c. high temperature x-ray diffraction. 


Transition temperatures obtained by the three methods 
were found to agree within experimental error and to con- 
firm the results of earlier workers. A variation of the 
method of DTA, useful in detecting phase transitions in 
metals and alloys, is described. 

Three polymorphic forms of Au; Zn were found, 

a. Alpha Au,Zn. The high temperature or alpha 
phase is face centered cubic and is disordered. The alpha 
phase appears at temperatures above the critical tempera- 
ture for long range order, 389 + 4°C,. The alpha phase can 
be preserved by quenching. 

b. Alpha, Au;Zn, The mid-temperature phase, 
alpha, , exists between about 200°C and the critical tem- 
perature, 389 t 4°C. It exhibits long range order. Upon 
quenching the alpha, phase transforms to the almost fully 
ordered alphaz phase, The unit cell of alpha, Au, Zn is 
tetragonal and is composed of four substructure cells 
(c~4a) of the Cu, Au type (L1,) with tetragonal distortion, 
arranged with regular stacking faults. There is a shift of 
the origin of the substructure cell by +(a, + @,) midway 
along the c axis of the unit cell, This is produced by 
stacking faults every four atomic layers or every two sub- 
structure cells. 

c. Alpha, Au,Zn, The low temperature phase, 
alpha, , exists between 24°C, the lowest temperature in- 
vestigated, and about 260°C. It exhibits long range order 
and the degree of order can be preserved by quenching, 
Like alpha, Au, Zn, the unit cell of alpha, Au,Zn is tetrag- 
onal and is composed of four substructure cells (c~4a) of 
the Cu, Au type, with tetragonal distortion, arranged with 
regular stacking faults. There is a shift of the origin of 
the substructure cell by 5 (a, +@,) at c/4,. This is pro- 
duced by stacking faults which occur after two atomic 
layers and again after six additional atomic layers or 
after one substructure celland again after three additional 
substructure cells. 

Upon raising the temperature of the alpha, phase, a re- 
gion of coexistence of alpha, and alpha, phases was found, 
this being from 204°C to 274°C. The structure of the al- 
pha and alpha, Au, Zn phases obtained here confirm those 
that have been reported in the literature, 

X-ray examinations were made on powder specimens 
in a high temperature x-ray camera utilizing nickel fil- 
tered copper radiation. Values of lattice constants at vari- 
ous temperatures between 24 °C and 510°C are given. Com- 
plete diffraction data for alpha,(24°C), alpha, (343° C) and 
alpha Au;Zn (482°C) are presented. 

The long range order parameter, S, could not be ob- 
tained from intensity measurements secured from micro- 
densitometer scans of x-ray diffraction photographs be- 
cause of the relatively weak nature of the superlattice 
reflections, Quantitative values for S were obtained, for 
alpha, and alpha, Au, Zn, from an expression which was 
developed relating S to the ratio of lattice constants, c’/a, 
of the substructure cell. The assumptions made in these 
determinations are listed, S was found to vary slowly 
from a value presumed to be unity at 24°C to a value of 
0.893 at the critical temperature, t. = 389 + 4°C, above 
which S was found to drop abruptly to zero. 

Microfilm $2.50; Xerox $5.80, 117 pages. 
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PROPAGATION AND INTERACTION 
OF ELASTIC WAVES AND SHOCK WAVES IN SOLIDS 


Mary Gowen Foulks Gourley, Ph.D. 
The University of Texas, 1959 


Supervisor: D.S. Hughes 


The 1-dimensional spring and mass point lattice is 
used as a mechanical model for the derivation of the equa- 
tions of motion of a shock wave in a solid, The specifying 
equation for the spring is written with pressure as the de- 
pendent variable and compression as the independent vari- 
able. The functional form of the specifying equation was 
determined by assuming that the velocity of propagation of 
the shock wave is a linear function of the particle velocity 
behind the shock front, and using the Rankine-Hugoniot re- 
lations to transform from the velocity variables to pres- 
sure and compression, The resulting equation is 


eee 
~ [1 - Be}??? 
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where P is the pressure, & is the compression, and A and 
B are constants. 

In addition to pressure forces the equations of motion 
include viscous forces, derived on the basis of the assump- 
tion that the viscous stress is a linear function of the rate 
of compression. 

Since the specifying equation contains a quadratic 
term, the differential equations of motion are nonlinear. 
The differential equations were replaced by difference 





equations, and solutions for the difference equations were 
obtained with a high-speed digital computer. 

The difference equations used in the calculations are 
discussed, An empirical determination of a stability cri- 
terion was made for this particular set of difference. equa- 
tions, 

This work demonstrates that shock wave problems can 
be treated with implicit difference equations. Computed 
pressure profiles are presented showing waveforms for 
shock waves propagating in the lattice, These waves are 
computed from a linear specifying equation (constant B=0) 
and from the nonlinear equation with and without viscosity, 
The change in the waveform with time is studied in the 
nonlinear, viscous case, 

The problem of an elastic wave moving through the 
lattice followed by a shock wave with a lower velocity of 
propagation than the elastic wave was solved with the 
boundary conditions simulating a projectile drive on the 
left and a free surface on the right, The computed results 
are compared with experimental data for armco iron taken 
under these conditions. The calculated curves and the ex- 
perimental curves agree quite well, although the experi- 
mental curves show somewhat more curvature, The agree- 
ment between the calculations and the experimental results 
suggests that the elastic wave reflected from the free sur- 
face interacts with the shock wave producing a transition 
zone on the free surface displacement vs. time curve, It 
also suggests that the assumed linear relation between 
shock velocity and particle velocity is valid in the region 
where the shock velocity is subsonic, 

The problem of a shock wave propagating in a lattice 
with a contact discontinuity at the center is discussed 
briefly. Microfilm $2.50; Xerox $4.00. 74 pages. 
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ELECTRICAL ACTIVITY OF THE CAT INTESTINE 
(L. C. Card No. Mic 60-149) 


Alexander Bortoff, Ph.D. 
University of Illinois, 1959 


Bipolar and monopolar records of electrical activity 
were obtained from the serosal surface of different re- 
gions of the small intestine of the cat. These records con- 
firm some of the work of previous investigators on the 
small intestines of the dog and the rabbit. They demon- 
strate slow potential variations, having a period of several 
seconds, and bursts of spike activity, bearing a definite 
phase relationship to the slow waves and associated with 
the mechanical activity of the intestine. The frequency of 
the slow waves is greatest in the duodenum and decreases 
toward the terminal ileum. In the duodenum the slow 
waves recorded with bipolar electrodes show frequent re- 
versals of polarity, indicating reversal of propagation. 

Stimulation of the right vagus nerve resulted in the ap- 
pearance of spike potentials in records from the duodenum 
and jejunum, following a latent period no shorter than the 
period of one slow wave, i.e., no less than three seconds, 





Stimulation of the right splanchnic nerve resulted in ces- 
sation of spike activity in the jejunum if such spike activity 
were present before stimulation. Splanchnic stimulation 
augmented the spontaneous spike activity of the duodenum 
and initiated such activity if it were not present before 
stimulation, In no case did splanchnic stimulation inhibit 
the spike activity in the duodenum, The cholinergic nature 
of the splanchnic motor fibers to the duodenum was con- 
firmed by the fact that the excitatory effect of splanchnic 
stimulation was prevented by the prior administration of 
atropine and by the fact that no spike activity was induced 
by the administration of ephedrine. Since spike potentials 
could be induced in the small intestine by stimulation of 
the vagus nerve after synaptic blockade by hexamethonium, 
it is suggested that this nerve contains pre-synaptic fibers 
which terminate in the musculature of the small intestine. 
The frequency, configuration and propagation velocity of 
the slow waves were not altered by either vagal or 
splanchnic stimulation, . 

The myogenic origin of the slow waves has been con- 
firmed by the following observations on excised segments 
of intestine: 1) the slow waves are unaltered by choline- 
substitution of all but 11% of the external sodium 
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concentration; 2) they are absent from the colon of both 
the cat and the rabbit, although this region of the intestine 
contains the same nervous elements that are found in the 
small intestine; 3) they persist at temperatures below that 
which has been shown to inhibit the activity of the nervous 
elements associated with the intestine; 4) they persist in 
intestinal segments stored at room temperature long after 
the associated nervous structures begin to degenerate, 
Furthermore, by recording from separated layers of ex- 
cised intestinal segments, it has been shown that the slow 
waves are restricted to the longitudinal muscle layer, 

It has been confirmed that the spike potentials origi- 
nate from the positive aspect of the externally-recorded 
monopolar slow waves, This is discussed in relation to 
the tentative hypothesis that inhibition of spike activity in 
the longitudinal muscle layer is related to depolarization 
of the muscle membrane. 

Microfilm $2.50; Xerox $4.60. 89 pages. 


CHANGES IN PERIPHERAL CIRCULATION 
WITH EXERCISE TRAINING 


(L. C. Card No. Mic 59-5460) 


Robert Wellington Elsner, Ph.D. 
University of Washington, 1959 


Chairman: Professor Loren D. Carlson 


An investigation has been made of physiological re- 
sponses to moderate exercise in young adult men. Four 
groups of subjects were studied, A group of university 
athletes was compared with non-athletic students. Seden- 
tary subjects were studied before and after a period of ex- 
ercise training. Young Eskimo men from a remote Alas- 
kan village were also investigated and compared with the 
caucasian groups. 

The standard moderate exercise consisted of walking 
on a motor-driven treadmill set at a speed of four miles 
per hour and at a grade of ten per cent. The duration of 
exercise in most cases was five minutes, Before andafter 
exercising the subjects rested in the recumbent position. 
Oxygen consumption, heart rate and rectal and skin tem- 
peratures were measured from minute to minute before, 
during and after exercise. The blood flow in the calf was 
measured with a mercury-in-rubber strain gauge plethys- 
mograph before and after exercise. 

Oxygen consumption during exercise and during recov- 
ery was similar in all groups when the values were re- 
ferred to surface area of the subjects, Heart rate re- 
sponse was lowest in the athletes, and it was lowered by 
training. Immediately after exercise the blood flow was 
very high, amounting to four to twelve times the resting 
value, The time course of blood flow return to pre-exer- 
cise levels was similar to that for heart rate and both 
were longer than the time course for repayment of oxygen 
debt, 

The post-exercise blood flow was lower and recovered 
more rapidly in athletes, A similar, though notas marked, 
effect was produced by training. Oxygen debt was unaf- 
fected by training. The Eskimo group responded to exer- 
cise in much the same manner as the athletes, 

Other experiments were performed to test the impor- 





tance of changes in body temperatures produced by exer- 
cise on the post-exercise blood flow response. Evidence 
is presented to show that blood flow recovery was little 
affected by circulatory changes involved in temperature 
regulation, 

A foot pedal exercise was performed in the recumbent 
position to test the hypothesis that athletes and trained 
subjects had higher muscle blood flow during exercise 
than did sedentary subjects, The exercise was done with 
and without occlusion of circulation to the limb. In seden- 
tary subjects it was seen that the first few minutes of re- 
covery from exercise without occlusion resembled recov- 
ery from ischemic exercise. A normal condition of 
relative ischemia during exercise in untrained subjects 
is indicated. Microfilm $2.50; Xerox $7.00, 146 pages, 


INTRACELLULAR DISTRIBUTION OF PHOSPHATASES 
(L. C. Card No, Mic 59-6674) 


Leon J, Journey, Ph.D. 
New York University, 1957 


Adviser: Dr. M. J. Kopac 


The distribution of alkaline phosphatase among cell 
particulates isolated from frog liver homogenates pre- 
pared in several different media was compared, The ho- 
mogenates were prepared in a potassium-rich, balanced 
salt solution, in isotonic sucrose (0,25M), and in hyper- 
tonic sucrose (0,88M). Separation of the homogenates into 
nuclear, mitochondrial, microsomal and final supernatant 
fractions was achieved by differential centrifugation. In 
addition, a detailed study was made on the effects of vary- 
ing substrate concentration and pH on microsomal phos- 
phatase activity. 

Three phosphorylated substrates that are normally 
present in the cell were used, viz., glucose-1-phosphate, 
ribose-5-phosphate and adenosine-5-phosphate, Fifty ul 
of substrate, ranging in concentration from 0,0016M to 
0.0201M, were incubated with 50 ul of enzyme sample. 
The reaction mixtures were buffered over a pH range of 
8.0 to 10.0 by ethanolamine, tris (hydroxymethyl) amino- 
methane, or propanediol buffer systems. 

The amount of inorganic phosphate released after in- 
cubation of the enzyme-substrate mixture was taken as a 
measure of phosphatase activity. The method of Holter 
and Li was used, in which inorganic phosphate is con- 
verted to phosphomolybdate, which is subsequently re- 
duced by ascorbic acid to give the “molybdenum blue” 
complex, The color density of 11 ul of this solution was 
measured in a microphotometer, Nitrogen analyses were 
carried out on a 0.5 ml aliquot of each fraction, Phos- 
phatase activities were expressed as uM phosphate/ug ni- 
trogen, : 

Preliminary studies revealed that Veronal-HCl buffer, 
which has been used extensively in phosphatase studies, 
can produce large errors in phosphate determinations by 
microcolorimetric methods. No interference with phos- 
phate analysis was encountered when reaction mixtures 
were buffered with ethanolamine, tris, or propanediol. 
Moreover, it was established that these compounds do not 
inhibit phosphatase activities of the particulates, 
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Our results show that phosphatase is not localized ina 
single particulate fraction, The enzyme is concentrated 
primarily in the microsomes, but the nuclei possess sub- 
stantial amounts of the enzyme. The particulate-free su- 
pernatant and the mitochondrial fraction contain only 
small amounts of alkaline phosphatase, This pattern of 
enzyme localization was displayed in both isotonic and 
hypertonic sucrose preparations, In electrolyte solution, 
however, the mitochondrial fraction showed considerable 
phosphatase activity. This discrepancy in localization be- 
tween electrolyte and nonelectrolyte media is probably at- 
tributable to microsomal contamination of the mitochon- 
drial fraction during isolation in the electrolyte medium. 

Highest enzymatic activity was observed in the pres- 
ence of ribose-5-phosphate, while adenosine-5-phosphate 
and glucose-1-phosphate were approximately equally hy- 
drolyzed, Ribose-5-phosphatase activity, however, was 
not of sufficient magnitude to infer a preferential hydroly- 
sis of this substrate, 

The pH optima (9,4 to 9.8) were sharp and well defined 
at high concentrations of each of the substrates, As sub- 
strate concentrations were lowered, pH activity curves be- 
came flattened and distinct optima were no longer ob- 
tained, Paralleling this change in the character of the pH 
activity curves, was a shift in the pH optima to less alka- 
line levels (pH 8.9 to 9.2). Although this shift in pH op- 
tima was not as marked as reported by other investigators, 
the trend was apparent with each of the substrates, and 
with particulate fractions prepared in each of the different 
media, 

The suspension medium has a striking effect on the 
phosphatase activity of the microsomal particles. Highest 
activity was obtained with particles isolated in hypotonic 
electrolyte solution, whereas lowest activity was observed 
in hypertonic sucrose preparations, Activity of micro- 
somal granules isolated in isotonic sucrose was between 
these extremes, These findings were taken to indicate that 
phosphatase is latent in intact microsomes and full activity 
is achieved only after injury to the membrane or disrup- 
tion of the particle by osmotic trauma. ; 

Microfilm $2.50; Xerox $6.40. 133 pages. 


STUDIES ON BONE MARROW IN THE PERFUSED 
ISOLATED HIND LIMB OF THE RAT 


Samuel Kuna, Ph.D. 
New York University, 1957 


Adviser: Harry A, Charipper 


A technique has been developed for the assessment of 
bone marrow function in the perfused isolated limbs of 
rats. A Dale-Schuster perfusion pump was used to recir- 
culate a minimum volume of 15 ml. of perfusate through 
the system, When whole homologous blood was employed, 
no rigor or edema developed, in the limb during the stand- 
ard 4 hour perfusion period, Differential cell counts and 
determinations of total cellularity were made on the femo- 
ral marrows of both the perfused limbs and the unperfused 
contralateral limbs. Evidence for the maintenance of nor- 
malcy in the perfused limbs was apparent from the 





(1) prompt vasoconstrictor response to epinephrine added 
to the perfusate, (2) significant increases in the numbers 
of mitotically arrested cells following addition of colchi- 
cine, (3) formation of radioactive hemin after addition of 
C* glycine to the perfusate and (4) maintenance of cellular 
numbers and integrity in both the marrow and perfusate, 

The femoral marrows within isolated limbs of rats 
showed considerable increases in the constituents of nu- 
cleated red blood cells when perfused with whole blood ob- 
tained from rats subjected to hemorrhage or phenylhydra- 
zine treatment, A similar response occurred in marrow 
of appendages perfused with blood to which aminopterin 
was added, Only a relatively slight stimulatory effect was 
apparent when appendages were perfused with whole blood 
obtained from rats subjected to low barometric pressures, 
Marrows in limbs of rats subjected to (1) low barometric 
pressures, (2) hemorrhage, (3) vitamin B,,2 deficiency, or 
(4) aminopterin treatment showed even greater erythro- 
poietic stimulation when perfused with blood from control 
rats, 

None of the treatments used in this study caused any 
significant changes in the numbers of myeloblasts, meta- 
myelocytes, megaloblasts, normoblasts, megakaryocytes, 
mast cells or plasma cells. 

The neutrophilic premyelocytes in all cases increased 
in numbers following addition of colchicine to the perfus- 
ate. With this treatment, the neutrophilic myelocytes also 
exhibited a slight increase in most experiments, Treat- 
ments with aminopterin in all cases resulted in decreased 
numbers of neutrophilic premyelocytes and myelocytes. 

An analysis of the results of biochemical determina- 
tions of the perfusate show an increase in inorganic phos- 
phate and a decrease in blood glucose after perfusion 
through the limb, Compensation for loss of glucose was 
made by frequent additions of this to the perfusate during 
the course of the experiment. However, efforts to prevent 
increases in inorganic phosphate by addition of various 
phosphate acceptors and other substances to the perfusate 
were unsuccessful. In this series of experiments, other 
noteworthy observations were made, Additions to the per- 
fusate of (1) versene resulted in a considerable reduction 
in the quantity of alkaline phosphatase in the perfusate, 

(2) hydrocortisone appeared to exert a sparing action on 
glucose utilization, and (3) calcium gluconate caused an 
appearance of disintegrated lymphocytes in the marrow. 

In this investigation the use of a perfusion technique 
has been successfully utilized in the study of the effect of 
erythropoietic stimulants on bone marrow of isolated hind 
limbs of rats, This technique should prove useful in evalu- 
ating quantitatively the direct effects of various experi- 
mental procedures upon the numbers, morphology and 
metabolic activity of marrow cells, 

Microfilm $2.50; Xerox $4.80, 94 pages. 


A COMPARATIVE STUDY OF MECHANISMS 
OF MAINTENANCE OF CORPORA LUTEA 


(L. C. Card No. Mic 60-233) 
Paul Henry Sammelwitz, Ph.D. 
University of Illinois, 1959 


In non-pregnant animals corpora lutea are formed at 
each new estrus cycle and degenerate approximately 
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midway through the cycle. In contrast, in pseudopregnant 
or pregnant mammals these structures are maintained for 
prolonged periods of time. It is the purpose of this inves- 
tigation to elucidate the mechanism which is responsible 
for maintaining corpora lutea if the animal becomes preg- 
nant or allows them to degenerate if it does not. 

In this study a comparative approach was employed, 
studying pregnant and cycling swine, pregnant rats and 
pregnant guinea pigs. Since there are good reasons to sus- 
pect that a hypophyseal hormone is involved in the mainte- 
nance of corpora lutea, a blocking agent (progesterone) 
which was found to destroy corpora lutea was used, Pro- 
gesterone is thought to have this effect by blocking the re- 
lease of the hypophyseal hormone (luteotrophin) necessary 
for maintenance of corpora lutea. Progesterone was in- 
jected into females of the three species on a definite time 
schedule in relation to mating. This made it possible to 
study the mechanism of formation of corpora lutea in some 
experiments, their maintenance in others, 

If blockade of the pituitary gland was applied as soon 
as possible after mating, it was found that the formation of 
corpora lutea could not be prevented in either rats, guinea 
pigs or pigs. On the contrary, pituitary blockade applied 
during growth of corpora lutea or after formation of luteal 
tissue had been completed, caused its complete degenera- 
tion in pregnant guinea pigs and pigs, but was unable to do 
so in pregnant rats, While there are minor variations in 
the degree of responses obtained between guinea pigs and 
pigs, the data obtained make it plausible to postulate that 
the mechanism of maintenance of corpora lutea employed 
by rats differs from the one operating in guinea pigs and 
pigs. 

The data obtained permit the following interpretation. 
In all three species studied, a single outpouring of hypo- 
physeal luteotrophin at or near the time of ovulation is ap- 
parently sufficient to cause the formation of corpora lutea 
which seem to need no further support for the duration of 
their life span during the estrus cycle, If the animal be- 
comes pregnant, a second outpouring or a sustained flow 
of hypophyseal luteotrophin is caused by the contents of 
the pregnant uterus in guinea pigs and pigs. The initial 
outpouring was not blocked in pigs, and only partially 
blocked in guinea pigs, because the injections of proges- 
terone were begun too late in relation to ovulation and the 
release of luteotrophin, The second outpouring and all 
subsequent releases of luteotrophin were, however, suc- 
cessfully blocked and led to the degeneration of corpora 
lutea. In rats, as in the other two species, the first out- 
pouring is of hypophyseal origin and was not blocked be- 
cause progesterone injections began tbo late, The support 
of corpora lutea in pregnant rats comes from the placenta 
and not from the pituitary gland and it is for this reason 
that the formed corpora lutea in pregnant rats are not 
caused to regress in spite of massive doses of progester- 
one, 

Attempts to determine whether prolactin, which is lu- 
teotrophic in rats, has the same function in pigs and guinea 
pigs showed that this hormone had only minor effects on 
some aspects of corpora lutea morphology but that it is 
definitely not the luteotrophic substance which is optimally 
effective in pigs and guinea pigs. 

Microfilm $2,50; Xerox $4.60. 90 pages. 








TWO STUDIES IN AVIAN PHYSIOLOGY: 
I, THE DISTRIBUTION OF GLUCOSE 
IN THE BLOOD OF THE DOMESTIC FOWL. 
Il, EPINEPHRINE-INDUCED HEMOCONCENTRATION 
IN THE DOMESTIC FOWL, 


(L. C. Card No. Mic 60-303) 


Daniel Naphtali Tapper, Ph.D. 
Cornell University, 1959 


Blood sugar, plasma sugar and high speed (11,000 g 
for 15 min) packed-cell volume determinations were made 
on the blood of the domestic chicken from the newly- 
hatched chick to that of the adult, It was determined that 
little or no glucose is found in the blood cell elements; the 
plasma contains most or all of the glucose throughout the 
life of the bird. The sex difference in glycemic levels re- 
ported for the adults of this species was subjected to 
analysis in view of the blood glucose partition observed, 
The androgen, testosterone propionate, was found to be 
without effect on the plasma glucose level of laying hens. 
It caused an elevation in the red cell concentration, i.e., 
an increase in glucose-free elements in an aliquot of whole 
blood, which led to a reduction in the whole blood glucose 
level. In contrast, the synthetic estrogen, diethylstilbes- 
trol, caused a reduction in the red cell concentration in 
adult cocks, i.e., a decrease in glucose-free elements, a 
rise in whole blood sugar level, but was without effect on 
the plasma glucose concentration. It was concluded that 
the sex difference in blood sugar values reported for the 
adults of this species is a manifestation of the variation in 
cell concentration in the blood of these groups. The ranges 
in plasma glucose concentration between the sexes overlap. 

The effect of massive doses (150 micrograms per kilo) 
and doses within the ‘physiological’ range of epinephrine 
administered intravenously on the packed-cell volume of 
laying hens was studied, With large doses the packed-cell 
volume was observed to rise to a peak between 20 and 30 
minutes after injection and to gradually return to the pre- 
injection level after one to 2 hours, Splenectomy did not 
abolish the response, Analysis of the T-1824 dye disap- 
pearance curve, repeated plasma volume determinations 
and direct red cell volume measurements, using Cr-51 
tagged red cells, substantiate the conclusion that the re- 
sponse was due to a loss of fluid from the vascular system 
with resultant concentration of the erythrocytes already 
present, The tagged cell observations indicate that all of 
the erythrocytes of the fowl are in the active circulation 
--there are no red cells sequestered in reservoir areas. 
The relationship of the pressor effect of epinephrine and 
the role of the kidney in the response are discussed. 

No cell response is evidenced when doses of epineph- 
rine within the ‘physiological’ range are given. The im- 
portance of the response for normal homeostatic control 
is evaluated, The relationship of the vascular effects of 
epinephrine to the glycemic response is considered, 

Microfilm $2.50; Xerox $5.00. 96 pages. 
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RESPIRATION AND ACID-BASE VARIATIONS 
FOLLOWING THE INJECTION OF CARBON DIOXIDE 
INTO THE SMALL INTESTINE OF DOGS 


(L. C. Card No. Mic 60-252) 


Alphonse Nicholas Welter, Ph.D. 
University of Illinois, 1959 


The effects of sub-lethal doses of carbon dioxide (36 
cc/kg within one minute) administered into the small in- 
testine upon respiration and acid-base balance have been 
studied, The carbon dioxide was introduced via a Rehfuss 
tube tied in the lower duodenum. A ligature was also 
placed 15 cm proximal to the ileo-cecal junction. The ob- 
servations made consisted of measuring the disappearance 
of carbon dioxide from the intestine by indirect- oncometry 
and the effects that the absorbed carbon dioxide has upon 
acid-base balance and respiratory responses, The values 
obtained show that the disappearance rate varies among an- 
imals (range: 9 min - 20 min), Hematocrit, pH, Volume % 
CO, and Volume % O, determinations were made on Femo- 
ral Artery, Femoral and Superior Mesenteric Vein blood 
samples. In all cases, pH values obtained from the Supe- 
rior Mesenteric Vein decreased significantly following 
carbon dioxide administration, whereas only slight differ- 
ences in Femoral Artery and Femoral Vein samples were 
observed. In all cases, there was evidence of some degree 
of acidosis. Respiratory gases were analyzed using the 
Godart Pulmo-Gas Analyzor, Pulmonary ventilation and 
respiratory frequency were recorded kymographically. 
Following carbon dioxide administration into the small in- 
testine, pulmonary ventilation and respiratory frequency 
increased within 3- 5 minutes along with markedincreases 
in expiratory carbon dioxide concentration. 

Microfilm $2.50; Xerox $3.60. 62 pages, 





DEVELOPMENT OF A METHOD FOR THE 
DETERMINATION OF CALCIUM AND MAGNESIUM AND 
SOME OBSERVATIONS ON THE MAGNESIUM RESERVE 


(L. C. Card No. Mic 60-258) 


John William Yusken, Ph.D. 
University of Illinois, 1959 


A simultaneous method for the spectrophotometric de- 
termination of calcium and magnesium was developed 
which consisted of determining the decolorization of a dye 
(disodium-1-hydroxy- 4-chloro-2,2-diazobenzene- 1,8-di- 
hydroxynapthaline-3,6-disulfonic acid) at a low basic 
strength to determine the calcium and magnesium concen- 
tration and at a higher basic strength to determine calcium 
ion. No precipitation or purification steps are necessary 
for serum, TCA treated serum, urine and ashed tissue 
samples if the pH is adjusted to 3.40 to 6.00. As little as 
0.0001 meq. of calcium or magnesium can be determined 
with recovery of t 5.0 per cent, 

The method was used to investigate the lability of the 
magnesium reserve of the adult mammal, Dogs that were 
alternately fed a magnesium deficient and high magnesium 
diet lost up to 17.0 per cent and gained an amount equal to 
13.0 to 57.0 per cent of their total body magnesium within 
a five day period, respectively. Rats fed a magnesium de- 
ficient diet lost 2,0 per cent of their total body magnesium 
per day and were in constant negative calcium balance, 
Cortisone acetate had no influence on the magnesium re- 
serve of the body. Bone was postulated to be the largest 
magnesium reserve in the body in order to account for the 
massive short-term loading and depletion rates of magne- 
sium as influenced by dietary intake of magnesium, 

Microfilm $2,50; Xerox $8.60. 190 pages. 
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CHINESE POLITICAL THOUGHT: 
MAO TSE-TUNG AND LIU SHAO-CHI, 


(L. C. Card No. Mic 59-6840) 


Yung Ping Chen, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. Thornton H. Anderson 


Based on the teachings of Marx, Engels, Lenin, and 
Stalin, and on the aspirations of Chinese nationalism, Mao 
and Liu, primarily Mao, devised a revolutionary theory 
particularly adapted to China as a country of semi-colonial 
and semi-feudal status. 

While taking full advantage of the useful parts of 
Marxist-Leninist-Stalinist principles and Soviet experi- 
ences, Mao and Liu always allowed enough room for modi- 
fication and flexibility according to the practical conditions 
of China, Their political theories may be viewed as the 
syntheses of Marxist-Leninist general principles and the 
practical considerations arising from China’s peculiar 
status. 

The characteristics of each social class and the inter- 
relationship between the classes, according to Mao and 
Liu, have a direct bearing on issues such as the nature, 
enemies, objectives, or motive forces of the revolution. 
They nevertheless found ways to diminish the violence of 
the class struggle. For this purpose Mao developed the 
dialectical principle of contradiction by distinguishing 
antagonistic and non-antagonistic and principal and non- 
principal contradictions. The contradictions among the 
people within China he held to be non-antagonistic and 
therefore capable of peaceful resolution. 

Though the Marxian concept of revolution in two stages 
was adopted by Mao and Liu, included their New Demo- 
cratic revolution, which supposedly stood in the place of 
the bourgeois-democratic revolution (although it did not 
establish a capitalist society), as a part of the world prole- 
tarian socialist revolution. With the conclusion of this 
revolution and the establishment of a semi-socialist so- 
ciety, based on the dictatorship of the proletarian-peasant 
alliance and support from the petty and the national bour- 
geoisie, the transition from private ownership to socialist 
ownership by peaceful means would be assured. 

Mao and Liu seem to differ largely in terms of degree, 
emphasis, and tactics, Although on some points Liu may 
be more in line with Russian Marxism than is Mao, Mao 
and Liu concur on most theoretical issues. 
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JUDICIAL REVIEW OF CHANCELLOR VON PAPEN’S 
INTERVENTION IN PRUSSIA IN 1932 


(L. C. Card No. Mic 60-6) 


William Fleming, Ph.D. 
Columbia University, 1959 


Papen believed that federal intervention in Prussia, 
aiming at the deposition of the Prussian caretaker govern- 
ment headed by Otto Braun, would accomplish several re- 
sults: It would gratify Hindenburg who resented the fact 
that he owed his recent re-election to the joint labors of 
Braun and Bruening. It would make the President appre- 
ciate the removal of Social Democratic ministers who 
believed in the Marxist doctrine the danger of which was 
being emphasized by some of his friends more than ever 
before. It would also be in harmony with Hindenburg’s 
newly developed ideas about Presidential government. It 
would pacify the National Socialists who could not very 
well register opposition to measures directed against the 
Marxist enemy. At the same time, it would deprive the 
Nazis of the propaganda claim that they alone had the mo- 
nopoly in the fight against Marxism. It would end the dead- 
lock in Prussia produced by the outcome of the elections 
to the Landtag in April 1932. It would destroy the Weimar 
coalition, that republican bulwark of Social Democrats, 
Centrists, and Democrats who had governed Prussia for 
such a long time. It would end the long-standing political 
dualism between Prussia and the Reich. It would unite the 
important offices of Chancellor of the Reich and Prussian 
Prime Minister in one hand, It would effect the reform of 
Reich and Constitution which had been so often demanded 
but never undertaken, 

To carry out these objectives, Papen decided to employ 
Article 48, Sections 1 and 2, of the Weimar Constitution. 
He remembered that Bruening, with the consent of Braun, 
had prepared a decree which intended to bring about the 
reform of the Reich under this provision. He also recalled 
that the Federal Constitutional Court’s interpretation of 
Article 48 had left the President with wide discretionary 
powers so that obstacles conceivably arising from the 
federal system of government were virtually nonexistent. 

Although the Braun government refused its consent, 
Papen, on July 20, 1932, secured from Hindenburg a de- 
cree which, appointing the Chancellor Commissioner for 
Prussia, authorized him to remove Prussian Cabinet mem- 
bers from their offices, assume the functions of the Prus- 
sian Prime Minister, and entrust other persons, as national 
commissioners, with conducting the Prussian ministries. 

Carrying out the decree included dismissal or suspen- 
sion of ministers: comprehensive changes in personnel 
affecting state ministries, provincial and local government, 
the police administration; and the appointment of a new 
delegation to the Reichsrat,. 

The Federal Constitutional Court held that the decree 
was constitutional with regard to making the Chancellor 
Commissioner, and authorized him to effect the measures 
referred to above. However, this authorization ought not 
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to have been extended to taking away from the Prussian 
Cabinet the power to represent Prussia in the Reichsrat 
or in her relations to the Landtag or Staatsrat. 

Constitutional lawyers believed that the decree should 
have been completely upheld or entirely invalidated. 

Politically, outward appearances notwithstanding, the 
decision awarded complete victory to Papen. He had not 
only been confirmed as master of the executive branch of 
the Prussian state government but also as legislative bene- 
ficiary of important federal emergency decrees empower- 
ing state governments to legislate for certain purposes. 
Compared with such powers, the functions left to Braun 
were insignificant. 

However, from the long term point of view, Hitler 
rather than Papen derived most tangible benefits from the 
decision. Hitler’s threat to have Hindenburg impeached 
for having violated the Constitution was one of the motives 
for Hindenburg’s decision to appoint Hitler Chancellor. 

The conclusion is that reliance upon judicial review 
may meet with failure under pre- or quasi-revolutionary 
conditions, such as those prevailing in Germany in 1932. 

Microfilm $2.80; Xerox $9.90. 216 pages. 


REINHOLD NIEBUHR AND THE RELATIONSHIP 
OF POLITICS AND ETHICS 
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Present day interest in the relation of politics and 
ethics arises, in part, from the impact which nineteenth 
century liberalism made upon social and political thought. 
That interest has been heightened as the result of the ap- 
parent inadequacy of liberalism to come to grips with the 
revolutionary social and political forces of our time. 

One of the most stimulating and provocative writers in 
this area is Reinhold Niebuhr. Through numerous books 
and articles he has attempted to bring his interpretation 
of Christian ethics to bear upon the social and political 
movements and issues of our time. As a political “ real- 
ist”, George F. Kennan has called him “the father of us 
all.” ; 
The main body of this study is concerned with the re- 
lationship of politics and ethics in the three periods 
through which Niebuhr moved: liberal, Marxist, and prag- 
matist. As a child of liberalism, Niebuhr propounded an 
ethic which was essentially sentimental and moralistic; 
the task of making society more ethical was one of per- 
suading more people to be good. This approach embodied 
a concept of man as infinitely perfectible and a universe 
hospitable to man’s most cherished hopes. The tools for 
effecting an ethical society were brotherhood, justice and 
love, instituted by moral suasion, reason and example. 

The tragedies of World War I and the economic depres- 
sion disabused Niebuhr of the efficacy of liberalism as a 
solution to the critical issues of the time. He saw in Marx 
ism and socialism a far more effective approach to social, 
political and economic problems. He called for the social- 
ization of the means of production as a prerequisite to the 
creation of a more just society. He saw in the Marxian 
concept of ideology a rediscovery of the concept of sin. 





This orientation, however, discounted the power and rele- 
vance of ethics in group relations and led Niebuhr to draw 
his sharp and deep distinction between individual and group 
morality. Similarly, his impressive theological structure 
was never as relevant to the hard core of political action 
as even he would have liked it to be. | 

Niebuhr’s disillusionment with Marxism was more 
gradual but no less emphatic than it had been with liberal- 
ism. Beginning with the post World War II years, he 
shifted his attention to the forces in society that make for 
stability and permanence, He became attracted to the 
thought of St. Augustine and Edmund Burke, both of whom 
seemed to provide certain clues to the nature and ultimate 
meaning of history. He admired the capacity of the British 
for compromise and gradual change, and reassessed the 
New Deal experiment from a pragmatic point of view. As 
a pragmatist, Niebuhr’s view of society is quite different 
from his view of society as a Marxist, and the require- 
ments of ethics are likewise different. Social and political 
forces and institutions are no longer as resistant to mo- 
rality, and the place of ancient loyalties, symbols, social 
stratification and property in preserving order and free- 
dom in society is emphasized. 

According to Niebuhr, ethics is not a yardstick with 
which to measure political facts, nor is it something to be 
added to an analysis of political facts, Rather, it is the 
essence of one’s preparedness and qualification to examine 
facts of a social and political nature and to make comments 
upon them. This preparedness results from a recognition 
of man’s finiteness and self-love as well as an awareness 
of the law of love, It cautions against utopianism in all 
its forms. Microfilm $2.65; Xerox $9.20. 201 pages. 
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The Ohio State University, 1954 


The purpose of the dissertation is to make a systematic 
and critical analysis of Jerome Frank’s philosophy of law. 
Within the field of my interest in jurisprudence, I chose to 
write on Jerome Frank because he is a man of eclectic 
interests whose writings are a constant challenge to sys- 
tematic organization. Perhaps the most significant element 
in my choice of Jerome Frank is the fact that he has been 
a provocateur in recent American legal thinking, especially 
in the area of legal realism since the publication of his 
first book, Law and the Modern Mind, in 1930. 

Because Jerome Frank has been one of the pioneers of 
the so-called school of American legal realism during the 
past generation, I attempt to place his thinking in the gen- 
eral framework of the “realistic” school of legal philoso- 
phy, keeping in mind the wide variation among writers of 
realist persuasion. 

My primary source materials consist of the books, 
articles, and miscellaneous writings of Jerome Frank on 
law and related matters. Other materials that I use in- 
clude numerous law review articles and books that deal 
with Jerome Frank’s ideas and the ideas of other American 
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legal realists. The writing of such men as Oliver Wendell 
Holmes, Jr., Roscoe Pound, Morris R. Cohen, Karl N. 
Llewellyn, Thurman W. Arnold, Julius Stone, Lon L. Fuller, 
and Max Radin are typical of the secondary materials used 
in the dissertation. 

The dissertation is divided into two main sections. The 
first section deals with the background of American legal 
realism and includes a discussion of Justice Holmes’ legal 
positivism, Roscoe Pound’s sociological jurisprudence, 
the institutional and anthropological approaches tothe study 
of law, behavioristic jurisprudence, and psychological 
jurisprudence and the various aspects of American legal 
realism. The work of psychological realists such as Frank, 
Arnold, Lasswell, Robinson, and West is analyzed in terms 
of some of the pitfalls of psychological analysis of the law, 
especially the dogmatic belief that psychological techniques 
can unlock the “ secrets” of legal behavior. 

Section two is devoted to Jerome Frank’s legal think- 
ing; it is divided into five parts, each of the first four 
parts dealing with one significant aspect of Jerome Frank’s 
legal philosophy, and the final part devoted to a summary 
of Frank’s ideas on law, his proposals for reform of the 
judicial system in America, and the major criticisms of 
his legal thinking and that of some other legal realists, 
together with some of his own countercriticisms of his 
detractors. 

Jerome Frank’s fundamental idea is concerned with 
what he calls the “basic legal myth of rule certainty.” 
Frank believes that the worship of legal rules is a carry- 
over into adult life of father-worship. According to his 
argument, the Law becomes a father-substitute, with a 
corresponding preservation of childish thought patterns. 
Although Frank will admit the necessity and the value of 
some legal rules, the exaggerated belief that these rules 
can guarantee legal certainty is for him the worst “sin” 
of modern jurisprudence, In the development of this idea, 
Frank is perhaps the first major writer in jurisprudence 
to draw consciously on a concept of psychoanalysis. 

For the psychological basis of his legal theory, Frank 
leans heavily on the work of Jean Piaget, Bernard Hart, 
and other psychologists. Frank denounces those whom he 
regards as believers in legal rule certainty, especially 
Joseph Beale, Roscoe Pound, John Dickinson, and the late 
Justice Benjamin N, Cardozo, for their failure to notice 
the contingent nature of all legal activity, Since the legal 
order is always in the process of bending to the new and 
changing needs of the social order, legal certainty is only 
a relative matter, and should not be regarded as an end 
in itself, 

Legal rules are but part of what is commonly called 
“law”. As a devoted follower of the late Justice Holmes, 
Jerome Frank believes that the data for legal study should 
be what courts do in fact, not what they say they do, or 
what he would call the “rationalizations” of their actions. 

Jerome Frank’s critics have consistently accused him 
of believing in chaos because of his attack on legal rules, 
but he has staunchly denied these accusations with the 
argument that criticism of the wishful thinking and child- 
ish thought patterns of the rule-worshippers does not imply 
a belief in chaos, but on the contrary, is the way to achieve 
what he calls the“ modern mind,” the adult and emotionally 
mature mind, which he feels is best represented by the 
late Justice Holmes (“our most adult jurist”) and Judge 
Learned Hand ( our wisest judge”). 

In the second part of this section, I discuss Jerome 








Frank believes 


Frank’s views on the role of the judge. 
that a judge’s decisions are but a part of his total behavior, 





and that the process of making decisions is in reality a 
gestalt or composite of the psychological, environmental, 
and socioeconomic factors that go into the development of 
the personality of the individual judge. Here again he draws 
heavily on psychology. What appears to be a rational de- 
cision on the part of the judge is, according to Frank, 
really a judicial “hunch” based upon the judge’s reactions 
to the “facts” that are brought out in the trial. The judge 
is a “witness of the witnesses,” and as such, he is subject 
to the frailties of the human mind in attempting to recon- 
struct the objective “facts” of a situation that took place 
in the past. 

In his view, the trouble with most of the studies of ju- 
dicial decisions is that they concentrate on upper court 
opinions (and hence, the legal rules) and not the decisions 
of the trial courts, where the vital fact-finding process 
takes place. This is what Frank calls the “upper-court 
myth,” a prevalent legal myth that beclouds the importance 
of trial court activity, which Frank thinks is the heart of 
our legal system, and of what he calls “ court-house gov- 
ernment,” 

For Jerome Frank, the most important part of the ju- 
dicial process is fact-finding, and the impossibility of 
judges, juries, and laymen alike ever being able to recon- 
struct a perfectly objective picture of a legal situation 
that is ex post facto in its nature. The subjective nature 
of the fact-finding process will always be one of the weak 
links in the judicial process. Frank does not have a solu- 
tion for this inherent weakness in trial court procedure, 
but he does believe that more self-awareness and self- 
limitation on the part of judges (the acknowledgment that 
judges are also human beings with fallible minds) would 
reduce the subjective elements in the judicial process of 
finding what the facts are in a particular case. Since it 
would be impossible to eliminate all of the subjective fac- 
tors in the picture, the judicial process will always remain 
less than perfect. One of Jerome Frank’s suggested re- 
forms in this regard is the more general use of special 
findings of fact by judges at the trial court level. 

The third part of this section is devoted to a study of 
the jury system, which Frank regards as outmoded in func- 
tion and grossly inefficient as an instrument for finding 
the facts of a case. As in the case of Judges, Frank be- 
lieves that the jury is a poor fact-finder because of its 
inherent human limitations as “witnesses of the witnesses.” 
Although the judge has special legal training, the jury is 
for the most part incapable of recognizing perjured evi- 
dence, poor memories, and the like. In this area, Frank 
speaks rather as an administrator or practicioner, appeal- 
ing to the common sense of experience, not to concepts of 
psychology. 

Jerome Frank suggests a complete overhauling of the 
jury system, including special courses of study for pro- 
spective jurors. But it is his belief that the jury should 
be dispensed with in most trials. The jury system has 
outlived its original purpose of protecting the individual 
against arbitrary authority, and has itself become an ar- 
bitrary instrument of ignorant men who are not only miser- 
able fact-finders, but also usurpers of the rule-making 
function of the judge. 

Legal education is discussed in the fourth part of this 
section, Like any reformer who goes beyond mechanical 
remedies for the ills he sees, Frank traces the roots of the 
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difficulties he attacks to the educational system in which 
lawyers are trained. He is severely critical of contempo- 
rary American legal education for having followed the 
principles of Christopher Columbus Langdell, late Dean 

of the Harvard Law School. According to Frank’s assess- 
ment, law schools would better perform the function of 
training intelligent and socially-conscious lawyers if they 
became lawyer-schools and not law teacher-schools. He 
suggests that the majority of the law faculty should con- 
sist of men who have had actual legal experience outside 
of the law library, and he feels that all law students should 
have “clinical” experience or apprenticeship training in 
connection with the legal aid clinics that now exist in many 
American law schools. 

The case method of teaching law has some utility, but 
Frank believes that it concentrates too heavily on upper 
court opinions and legal rules. Once American law schools 
can shake off the influence of Langdell, Frank believes 
that legal education will be more practically suited to the 
clinical training of future lawyers and judges. 

The final portion of this section is devoted to a sum- 
mary of Jerome Frank’s legal ideas and his proposed re- 
forms, and concludes with a discussion of the major 
criticisms of Jerome Frank’s legal ideas and those of 
other legal realists. While it can be said that the legal 
realists, including Jerome Frank, have made a significant 
contribution to the study of the legal order, I believe that 
their conception of legal “ reality” makes the serious mis- 
take of excluding the values, ideals, and aspirations that 
men attach to the legal system. Their overemphasis of 
the “facts” over values suggests a misunderstanding of 
the function of legal realism. 

While methodologically, the separation of the legal 
what is from the legal what ought to be is a necessary 
basis for what the realists regard as the study of legal 
reality, their belief that the “facts” consists of what courts 
do in fact, or what officials do about disputes, or the un- 
conscious behavior of judges fails to take account of the 
inseparability of fact and value in all judicial activity. Al- 
though legal realism could shake off the dogmatism of 
nineteenth century analytical and historical jurisprudence, 
it fails to avoid the equally dangerous dogma of fact- 
worship and the exaggerated acceptance of psychological 
dogma on the part of legal realists such as Frank, Arnold, 
and Lasswell. 

At the end of the dissertation, I include three short 
appendices, including a short biography of Jerome Frank, 
a glossary of words and phrases used in the paper, anda 
short list of selected decisions of Judge Frank. 

Jerome Frank has been one of the most colorful and 
controversial figures on the recent American legal scene. 
He has been a successful corporation lawyer, a government 
counsel, an administrator (commissioner and later 
chairman of the Securities and Exchange Commission), a 
teacher, a prolific writer, and a Judge of the United States 
Circuit Court of Appeals for the Second Circuit since 
May, 1941. 

Irrespective of how accepted his ideas on the law may 
be, Jerome Frank’s writing has always produced an im- 
mediate flow of critical discussion in the legal journals. 
In his use of psychological tools of analysis, Frank has 
been one of the crusading legal realists, ready and willing 
to take on all of his critics with vigor and a good sense of 
humor. Whatever categories we employ, or definitions of 
jurisprudence we agree upon, Jerome Frank’s thoughts on 











the law are an important segment of modern American 
legal thinking. In spite of their deficiencies, errors of 
judgment, or exaggerated claims, they deserve to be re- 
garded as an integral part of American jurisprudence. 
For even the iconoclast within jurisprudence has a role to 
play and, in all fairness, ought to be given a place in the 
long and varied history of the sources, nature, and ends of 
law that we call jurisprudence. 

Microfilm $3.35; Xerox $11.40. 259 pages. 
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SERVING TWO MASTERS: PROBLEMS IN THE 
EMPLOYMENT OF DOLLAR-A-YEAR AND 
WITHOUT COMPENSATION PERSONNEL. 
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Michael D. Reagan, Ph.D. 
Princeton University, 1959 


This study deals with one aspect of the general problem 
of businessmen in government: the dollar-a-year or with- 
out compensation (WOC) employee who retains a company 
affiliation and receives a private salary while serving the 
Federal government in a full-time capacity. The focus is 
on utilization of such personnel in major defense and war 
production mobilization agencies of World Wars I and I 
and the Korean and post-Korean periods. 

The orienting questions for the study were: What con- 
flicts of interest does WOC employment create? What 
statutory and administrative controls have been devised 
to minimize such conflicts? How effective have these 
been? The report contains a description of the types of 
positions held by dollar-a-year men and WOCs, the extent 
of their utilization, and the regulatory measures of each 
period. Case studies are employed to illustrate major 
conflict of interest situations. 

Nonsalaried employees formed a majority of War 
Industries Board Personnel in World War I. Their im- 
portance in the War Production Board (and predecessor 
agencies) of World War II, the National Production Author- 
ity (1950-53) and the Business and Defense Services Ad- 
ministration (1953- ) derived from their positions rather 
than their numbers. In WPB nonsalaried personnel were 
prominent in the industry branches which were focal points 
of government-industry contact. In NPA and BDSA, WOCs 
were directors of most industry divisions, these being the 
major operating components of these agencies. Since 
January, 1958, the role of WOCs in BDSA has been reduced 
by a decision to place salaried career personnel atthe head 
of all industry divisions. 

The central problem in utilizing WOCs can be de- 
scribed as a dilemma. If they are employed to regulate 
their own industries, conflict of interest situations are 
unavoidable, If they are employed in a different field from 
that of their private employment, their technical expertise 
is not put to fullest advantage. In World War I, conflicts 
of interest were but slowly recognized; private and pub- 
lic roles were not clearly separated. World War II brought 
extensive regulation, the most important single measure 
being a prohibition against a man being chief of a branch 
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or section concerned with his own industry. In NPA and 
BDSA, while many World War II regulations were revived, 
WOCs were purposely placed in charge of divisions deal- 
ing with their own industries. 

Attempts to use public office to direct personal advan- 
tage appear to have been rare. Tendencies have been 
evident, however, to protect normal business patterns to 
an extent that impeded progress in expansion of capacity 
of basic materials and conversion of civilian industries to 
war production. 

Microfilm $3.15; Xerox $10.80. 243 pages. 
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This paper is concerned with the national political 
processes through which dissent was suppressed by the 
national government during the Civil War and during World 
War I. It is concerned with the methods used in the sup- 
pression of dissent and with the long-term national atti- 
tudes and the immediate crises of the moment which gave 
rise to the suppression. Within this context, the events 
under discussion are viewed as providing an opportunity 
to analyze the response made by the American people to 
the challenge of dissent rather than with the view of at- 
tempting to analyze or evaluate the legal or constitutional 
principles under which the suppression took place. 

The sources utilized were primarily the official record, 
consisting of published documents covering the activities 
of the legislative, executive, and judicial branches of the 
federal government. Supplementing these were the tech- 
nical articles appearing in professional journals, and se- 
lected books on the subject. 

In analyzing the manner in which the American national 
society closed ranks to suppress those who opposed the 
fundamental commitment of the government to wage war, 
we are concerned primarily with the methods chosen to 
carry out the suppression and the interaction between the 
degree of formalization of these methods and the unfold- 
ment of the program. The major conclusions of the paper 
relate to the predisposition of the American people toward 
due process of law and the extent to which this predispo- 
sition exerted a largely controlling influence over the 
program of suppression of dissent during both wars. 

During the Civil War, the generally informal proce- 
dures violated this national predisposition toward due 
process. This fact tended to make the program less reso- 
lute and less intense with the passage of time and substan- 
tially eliminated the possibility of its becoming durable 
and lasting. Therefore, the program came and went, having 
relatively little impact on the national consciousness, 

During World War I, however, the methods chosen to 
Carry out suppression of citizen dissent were eminently 
satisfying to the national predisposition toward due proc- 
ess of law. This satisfaction was reflected in the greater 
resolution of the program, its increasing intensity with the 





passage of time, and the attributes of durability which 
attached to it. The program therefore made a lasting im- 
pact on the national consciousness, and proved to be the 
genesis of a new method of political expression for the 
American people. 

Microfilm $10.05; Xerox $36.00. 796 pages. 
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This study of the Canadian law of subversive activities 
control employs legalistic technique within the context of 
an historical approach in order to find transcending and 
significant characteristics of one special portion of the 
public law in Canada. That portion deals with the exposure 
and prevention of acts impeding a military effort, or of 
espionage, sabotage, sedition, treason, or the violent over- 
throw of government. 

The Canadian law of anti--subversion grew first from 
the English common law precedents. Soon the provincial 
governments established in Canada began to devise legis- 
lation on those matters. In the periods of separate pro- 
vincial governments, confederation, and federation the 
domestic law grew by coping with rebellion, and invasion 
from the United States. In the trial of the leader of one of 
those rebellions a Canadian court first weighed the guaran- 
tees of Magna Carta against Parliamentary supremacy and 
so designated one of the major problems in the development 
of that law of subversive activities control. 

By the time of the First World War the statute law on 
subversion was well developed and a significant new statute 
was added: The War Measures Act. Under that legislation 
extraordinary power was delegated to the executive. He 
could make and enforce broad regulations for the security 
and welfare of Canada; this included the power to intern 
people. The judiciary sustained the Act and accepted ex- 
ecutive discretion in areas in which the judges normally 
acted, 

In the years between the wars difficulties arising from 
Communist action were first met, and the provinces were 
allowed to develop subversive activities control legislation. 
The War Measures Act was renewed and was available 
upon entering the Second World War. In that war the exer- 
cise of executive discretion was at least as extensive as 
in the First, and the Courts emphasized the constitutionality 
of this. Canadians as well as aliens were interned by ex- 
ecutive decree. 

Communist activity continued through and after the war, 
gaining particular notice with the exposure of an espionage 
ring and through the subsequent trials. In those postwar 
years the Canadian Supreme Court struck down the pro- 
vincial power to legislate anti-subversion matters and also 
refined the definition of sedition. 

Two questions concerning subversive activities control 
and the distribution of powers can be extracted from this 
study. What is the provincial power in this area, and what 
is the power of the judiciary, in the same regard, under 
a system of parliamentary supremacy? At present, the 
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provinces cannot legislate on subversive activities control, 
but it would appear feasible for both units of government 
to make such law, so long as the central government exer- 
cised an exclusive righttoprotectcivil liberties in Canada, 
thus restraining provincial abuse in the name of anti- 
subversion. The Canadian courts have actually designated 
their role in the control of subversive activities. If parlia- 
mentary supremacy is to survive in Canada, the judiciary 
must continue to acknowledge the superior capacity of the 
Parliament to determine when and what minimizations of 
freedom are permissible, and to delegate that power to the 
executive if this is desired. 

Microfilm $4.70; Xerox $15.80. 366 pages. 
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The New Jersey system of courts is one of the most 
efficiently organized in the country. Despite a stream- 
lined organization, however, the criminal process still 
has many defects. If an accused person has money, a 
competent attorney may be retained to protect legal rights 
threatened by unfair methods. But a high percentage of 
those accused of serious crime—at least 35 per cent in 
New Jersey—are indigent. These defendants must be pro- 
vided with an attorney by a criminal defender system. 

The criminal defender systems in the United States 
may be divided into four categories. These are the as- 
signed counsel system, the public defender system, the 
private or voluntary system, and the mixed public-private 
system. The New Jersey plan is unique among assigned 
counsel systems in that it attempts to regulate procedure 
in all courts by a detailed court rule which directs judges 
to assign counsel to any indigent person appearing in 
court. Attorneys are selected for assignment in alpha- 
betical rotation from a master list of all the attorneys 
practicing within the county. 

In certain respects the New Jersey plan is a great im- 
provement over the traditional assigned counsel system. 
Where the defendant expressly requests an attorney, the 
court almost invariably makes an appointment, The post- 
conviction assignment procedure is one of the best in the 
country, But the New Jersey plan does not cure certain 
of the major defects found in the traditional system, which 
was described almost forty years ago by Reginald Heber 
Smith as “a miserable failure.” 

The major criticism of the New Jersey assigned coun- 
sel system, and of the assigned counsel system in general, 
is that it is an amateur method utilizing “volunteers” to 
solve a major social and judicial problem which requires 
a professional solution and the professional attention of 
career specialists. All of the other criticisms either flow 
from this fundamental and inherent defect or are much 
less significant. The most prominent of these other criti- 
cisms is the lack of a provision for investigatory facilities. 
Only in the county courts, moreover, where the more seri- 
ous cases are tried and where the need is admittedly 
greatest, are counsel regularly assigned to defend the 





indigent. Thousands of impecunious defendants facing the 
possibility of less serious criminal penalties in the munici- 
pal courts and in the juvenile and domestic relations courts 
are forced to go unrepresented. Assignment of counsel is 
not made as a regular procedure until the arraignment in 
county court, months after arrest. It is the major conclu- 
sion of this study that the defense of the cases of indigent 
defendants in New Jersey is not handled in such a manner 
under the assigned counsel system as to assure that the 
ends of justice are always satisfied. 

The three remaining types of defender systems are 
each characterized by a professionalized and centralized 
organization staffed with paid attorneys and, in certain 
jurisdictions, with paid investigators. The mixed public- 
private system is organized as a private organization, but 
there is a degree of public control and public financing. 
This plan, which avoids certain of the practical difficulties 
found in the wholly public defender or wholly private de- 
fender system, is recommended to supplant the present 
assigned counsel system in New Jersey. 

The New Jersey Defender System would be organized 
as a single state-wide entity with state-wide jurisdiction. 
The staff members would include paid attorneys, investi- 
gators, and legal stenographers. Control would be in the 
hands of a Board of Directors which would have members 
representing the bar, the government, and the general pub- 
lic. Financial support would come from the state govern- 
ment, the individual counties, the bar, and from charitable 
contributions, It is submitted that such a system would 
assure justice for the poor, and would, furthermore, be an 
entering wedge of criminal court reform. 
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Interest in the international organization has been quite 
limited and the need for exploration in that field increases. 
Very little has been done in dealing with the constitutional 
powers of the Secretary-General of the United Nations and 
in explaining the nature of his office and its relationship 
with UN organs and other international organizations. 
Today, the Secretary-General has become an important 
international statesman, a spokesman for world public 
opinion and an advocate of peace. 

In this dissertation we show how the Secretary-General 
dealt with specific political issues. Mr. Trygve Lie, the 
first Secretary-General, destroyed the old concept which 
was carried over from the League of Nations and which 
considered the Secretary-General a “chief administrative 
officer” and attempted to replace it by a new concept that 
he was the “chief executive” of the organization. 
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The ascendency of the General Assembly to power, due 
to the veto problem in the Security Council, assisted Mr. 
Hammerskjold, the second Secretary-General, in peform- 
ing his political authority. The General Assembly was 
more willing to delegate political functions to the Secre- 
tary-General than the Security Council. It is desirable 
that the political authority of the Secretary-General should 
not be delegated to any of the inferior officers in the Sec- 
retariat. Resistance to his political authority is greater 
than it is to his administrative authority which, therefore, 
can be safely delegated to competent assistants. 

Although our concern is in the legal aspect of the Sec- 
retary-General’s position, we have attempted to connect 
theory with practice in order to show the development of 
his powers. To observe the problems which have con- 
fronted the Secretary-General in the performance of his 
constitutional powers, we had to point out certain aspects 
of the international administration and the differences 
between them and parallel aspects of the national adminis- 
tration. The lack of a consolidated legislative will on the 
international level was responsible for the weakness of the 
“executive” functions exercised by the Secretary-General. 

Before the Charter can be amended so as to strengthen 
the powers of the Secretary-General, external attitudes 
towards international law should be modified. However, 
there is a great necessity for the amendment of the ap- 
pointive process of the Secretary-General to make him 
more responsible to the General Assembly. In general, 
any suggestion to improve the position of the Secretary- 
General should take into account the realities of interna- 
tional politics. The Charter, in as far as the position of 
the Secretary-General is concerned, is flexible and capa- 
ble of responding to international developments outside 
the United Nations. 

The Secretary-General is the head of the Secretariat. 
In dealing with his administrative authority, we have com- 
pared the administrative plan initiated by the Preparatory 
Commission in 1945 with the Lie plan of 1952 for the re- 
organization of the Secretariat and also with the Hammer- 
skjold plan of 1953. As a result of decentralization in the 
Secretariat, the Secretary-General was faced with the 
problem of co-ordination, Any administrative plan inorder 
to succeed should attempt to solve this problem, We have 
found that the Lie plan could deal with the problems of 
coordination more effectively than any of the other plans, 

International cooperation in the non-political fields, 
i.e, the economic and social, has been more effective than 
it is in the political, Administrative decentralization can 
achieve the desired results from such cooperation by 
keeping the nonpolitical activities away from the political. 
Consequently, the specialized agencies should retain their 
present status of independence while the Secretary- 
General should be given more responsibility for the co- 
ordination of their activities. 

Microfilm $2.60; Xerox $9.00. 199 pages. 
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Prior to independence in 1947, India’s experience in 
foreign relations was very limited since all her affairs, 
internal and external, were under direct British rule. 

Thus the conduct of foreign relations is something new 
and challenging for Indians. 

The basis of Indian foreign policy was drawn over a 
period of decades prior to independence by the nationalist 
groups who sought an independent India. As Gandhi by his 
principle of non-violence gave unity to the Indian popula- 
tion, Jawaharlal Nehru, then a young man and active in the 
Indian National Congress Party, formulated an international 
outlook for the party, the most articulate agency for the 
expression of Indian aspirations. 

India’s foreign policy is conditioned by historical fac- 
tors, her physical environment, and political developments. 
Early influences of Indian culture on neighboring regions 
produced more-or less a sense of common feeling with the 
people of these areas which is an important factor in cur- 
rent Indian relations with these countries, also newly 
independent. European rule, though associated with coloni- 
alism and imperialism, enlarged India’s vision beyond her 
own frontiers. The geographical position of India has made 
an isolationist policy impossible for her. The adaptability 
of the Indian mind to new ideas and its absorption through 
synthesism has drawn the modern and the old traditions 
together. This synthesism can be best detected in the his- 
tory of the Indian National Congress Party, the most in- 
fluential of Indian political parties both prior to and since 
independence, which combined gandhism and modern Euro- 
pean party organization. 

The basic principles of India’s foreign policy today are 
non-alignment and opposition to colonialism and racialism. 
India’s dedication to non-alignment is basically derived 
from her earnest desire for the maintenance of peace and 
security in the world which is also essential for the de- 
velopment of India. Her uncompromising opposition to 
racialism and colonialism has stemmed from India’s past 
contact with Western colonialism and the racist policies 
of the Union of South Africa, in which a substantial number 
of peoples of Indian origin have long resided. These prin- 
ciples are applied in India’s foreign policy with all nations, 
but especially in regard to those of Asia and Africa, To 
the South and Southeast, India enjoys the friendship of 
most of the nations, who also acquired their freedom about 
the same time as India, 

India’s policy toward both Nationalist and Communist 
China, too, has been one of friendship based on their Asian 
affinity which was brought into climax by their common 
fight against colonialism, India was one of the first na- 
tions to recognize Communist China. Since then India has 
taken an active part in attempts to bring about conciliation 
between Red China and the Western bloc. At first India’s 
task was made difficult by Communist China’s uncompro- 
mising attitude in calling India a stooge of the West and 
in “liberating” Tibet, which clashed with India’s interest 
in Tibet. But as time progressed relations between the 
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two countries and their leaders became more cordial. The 
five principles (Panch Shila), the basic guides to Indian 
foreign policy, were the direct result of this friendship. 

India has also established a close friendship with the 
Middle Eastern countries and has tried to disavow Paki- 
stan’s claim of exclusiveness of a common religion in this 
area. She likewise championed the Egyptian cause in the 
Suez Canal dispute of 1956. 

India is opposed to all military pacts since she believes 
that they aggravate the cleavage between the two great 
power blocs and international tension in general. Her op- 
position is particularly noticeable in those cases which 
find her neighboring states committed in this manner, es- 
pecially with respect to SEATO and the Baghdad Pact. At 
the Afro-Asian Conference in Bandung in April 1955, In- 
dia’s main effort came in denouncing military alignment 
between the nations of the Afro-Asian world with those of 
the Big Powers, and in bringing about harmony among the 
nations attending, which has been one of the most difficult 
tasks in the conduct of Indian foreign relations. 
Microfilm $4.10; Xerox $13.80. 320 pages. 
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The thesis investigates the process of foreign policy 
formulation. Emphasis is given to exploring the environ- 
ment in which decision-makers operate. This necessitates 
the study of the channels of communication and their varied 
content in order to locate what comes to the focus of atten- 
tion. Closely related to the analysis of communication 
patterns is the study of the images that are held of the 
self and the relevant others toward whom policy is to be 
directed. 

Within this theoretical framework, the thesis considers 
American foreign policy as it pertains to India. The study 
is generally concerned with the period, 1947-57; but chro- 
nology dictates no strict limitations in the discussion of 
any problem. 

Initially, consideration is given to the pattern of com- 
munications between the United States and India; this in- 
volves the study of the domestic and inter-continental 
channels which include the mass media, flow of persons, 
and governmental information services. The following 
chapter on the levels of information and interest in the 
field of international affairs attempts to explore the rela- 
tionship between interest and information in the context of 
such categories as class, age and profession. 

Chapter III deals with the concepts of stereotypes and 
images. A theoretical discussion precedes the presenta- 
tion of available material on the images of India and In- 
dians held by various segments of the American society. 

In particular, attention is devoted to the nature and the 
consequences of interpersonal encounters between the two 
peoples, The thesis then examines the quality of public 
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opinion as expressed in polls, academic studies, memoires 
and similar material. Attitudes toward foreign aid to In- 
dia receive special attention. 

The character of group opinion is examined in the next 
chapter. The communications on India of economic, so- 
cial, religious and ethnic groups are presented as they 
appear in the particular group’s organs, and as they are 
directed to the decision-makers, Thus, both the internal 
and the external patterns of communications emanating 
from American organizations receive attention. The 
concluding chapter attempts to integrate the foregoing 
material. ; 

The thesis focusses especially upon what is termed the 
“informal sector” of the decision-making process in for- 
eign policy formulation, Without in any manner denying 
the importance of studying formal decision-making, this 
thesis attempts to illustrate the validity and the crucial 
nature of the study of those factors that precede the for- 
mal aspects of decision-making in the domain of foreign 
policy. 

Microfilm $4.80; Xerox $16.00. 373 pages. 
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American law on citizenship and alienage has most of 
its origins in English common law. The basic mode of 
acquisition of nationality in the United States arises from 
birth within the jurisdiction. The principle of jus san- 
guinis was also familiar in English law and served to ex- 
tend citizenship to persons born outside the jurisdiction 
of the state of parents whowere subject to that jurisdiction. 

The colonists did not have much experience in the field 
of naturalization. During the colonial period an individual 
could be vested with the privileges of British nationality 
by the king only. The colonies did, however, enjoy the 
right to grant colonial citizenship. 

The Constitution of the United States made no provision 
for any modes of acquisition and loss of nationality. Legis- 
lative enactment, judicial decisions, and administrative 
regulations, however, created an imposing body of juris- 
prudence on the subject. 

The jus soli principle found expression in the Four- 
teenth Amendment to the Constitution. This amendment 
was principally designed to clarify the status of the newly 
emancipated Negroes but served also to extend constitu- 
tionally citizenship at birth to every person born within the 
jurisdiction of the United States. The jus sanguinis prin- 
ciple, which has been the subject of extensive legislation, 
extends citizenship to persons born abroad with the im- 
portant stipulation that the parent must have resided at 
some time and for a specified period in the United States. 

The citizenship status of married women was governed 
until 1855 by the common law rule which provided for an 
independent citizenship status for such women separate 
from that of their husbands. From 1855 to 1922 women 
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acquired upon marriage the citizenship of their husbands. 
Since 1922, however, married women have again enjoyed 
an independent citizenship status. 

American nationality law has made provisions for the 
status of the members of certain groups who were not 
members of the political community. The inhabitants of 
the territories which were acquired as the result of the 
Spanish-American war were granted the status of non- 
citizen nationals, At present only the inhabitants of Ameri- 
can Samoa and Swains Island possess this status. 

The doctrine of perpetual allegiance to the sovereign 
had deep roots in American law and it was not until 1868 
that the United States recognized by statute the right of 
expatriation. The modes of expatriation were specified by 
Congress in 1907. The Nationality Act of 1940 provided 
for loss of American nationality for acts which did not in 
themselves signify allegiance to a foreign country. The 
Supreme Court declared this section of the law unconsti- 
tutional. The Immigration and Nationality Act of 1952 and 
the Expatriation Act of 1954 contain similar provisions 
but their constitutionality has not as yet been tested by the 
courts, 

The rights and privileges of American citizenship are 
only those which arise from the enumerated powers dele- 
gated to the federal government and those which arise 
from the relations of the citizen of the United States with 
the national government. 

The alien’s position in American law, on the other hand, 
is influenced by both federal and state legislation. The 
federal government’s powers to admit, exclude, natural- 
ize, denaturalize for cause, and deport aliens are absolute 
and unqualified as incidents of sovereignty. The state 
governments on their part have extensive powers which 
may limit the alien’s rights to own property, share in the 
natural resources, or to be engaged in a gainful occupation. 

The development of the law of citizenship and alienage 
during the past fifty years is characterized by the intro- 
duction of political tests in the body of otherwise purely 
legal tests in the field of admission into the country, ac- 
quisition and loss of nationality, and deportation. 
Microfilm $3.40; Xerox $11.95. 262 pages. 
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In 1950, the Department of Army undertook a manage- 
ment improvement program as part of the federal govern- 
ment Management Improvement Program directed by 
Public Law 429 and Executive Order 10072. In Executive 
Order 10072, Department and Agency heads were directed 
“to give increased and regular attention to the economy 
and effectiveness of the programs for which they are re- 
sponsible.” The major components of the Army Manage- 









ment Improvement Program for the purpose of study may 
be divided into the following parts: management research, 
work measurement, work simplification, management con- 
trol, and automation. 

The Army Management Improvement Program is based 
essentially on the concepts of scientific management as 
developed by Taylor and Gilbreth. Wherever possible the 
techniques of scientific management are utilized. The de- 
sirability of the scientific approach to the solution of fed- 
eral government management problems was emphasized 
by the first Hoover Commission as well as many of the 
earlier groups studying federal government operations. 

The management research program of the Department 
of Army incorporates both the elements of basic and ap- 
plied management research, In the area of basic manage- 
ment research the Office of the Comptroller of the Army 
has produced a number of significant guides and aids for 
effecting the Army Management Improvement Program. 

In addition some work is being done in the development of 
prototype systems especially in the area of electronic 
data processing. 

The application of the management survey or audit to 
Army operations is an example of the utilization of an ap- 
plied management research approach to the solutions of 
Army organization and management problems. The re- 
sults in terms of monetary savings have ranged from a few 
hundred to two million dollars. 

Work measurement in the Department of Army is con- 
ducted through a variety of systems. These systems use 
standards developed by engineered, quasi-statistical, and 
statistical methods. The formal work measurement sys- 
tem of the Army, the Army Performance Analysis System, 
is a statistical system directed toward the development of 
universally applicable work measurement standards. This 
program relies heavily on the reporting of statistical in- 
formation through several organizational levels and as a 
result many problems have developed in the reporting 
procedure. 

The Army Work Simplification Training Program as an 
integral part of the Management Improvement Program is 
designed to provide management analysis training to line 
personnel. The objective of this program is that these 
employees may apply the techniques of work simplification 
to their own work, The Work Simplification Program be- 
came active in fiscal year 1953 and by the end of fiscal 
year 1956 more than 47 million dollars in improvements 
had been installed in the Army. 

The Management Control aspect of the Army Manage- 
ment Improvement deals with reports control and forms 
and procedures control. The Army Reports Control Sys- 
tem is aimed at the reduction of Army reports and the 
general improvement of the reporting structure. As of the 
end of 1956 neither of these two objectives had been ac- 
complished. There is a real need for a complete reorgan- 
ization of the Army reporting structure. 

The forms and paperwork control program has only 
been moderately successful. The primary philosophy in 
this program has been the “ reduction of forms” where the 
converse may be more desirable. 

Some of the most significant management improvements 
in the Department of Army have been a result of the appli- 
cation of electronic data processing equipment. This 
equipment has done much to refine Army procedure and 
aid in the accomplishment of the préparedness mission of 
the Army. 
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In conclusion, it may be stated that the first six years 
of the Army Management Improvement Program has in- 
dicated the advisability of a comprehensive cost reduction 
program in a governmental agency as well as indicating 
a method of accomplishment, 

Microfilm $2.70; Xerox $9.45. 208 pages. 
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With the issuance of three management guide manuals 
by the National Association of County Officials and the 
National Association of County Engineers, recognition has 
been given to the inability of many county governments to 
meet today’s demands for better constructed and better 
maintained roads. This problem must also be faced by 
the twenty-nine counties in Utah. 

The major purposes of this study are to devise methods 
of research, to follow through data-gathering procedures 
and to compile and evaluate a body of fundamental infor - 
mation on the primary phases of the administration of 
county roads in Utah. 

The highway network in Utah, outside of federal reser- 
vations, is divided into Class A (state), Class B (county) 
and Class C (municipal) systems. The state road commis- 
sion is not only responsible for the proper administration 
of Class A roads but also becomes extensively involved in 
local road administration. It offers services in the area 
of the FAS program, where counties may serve as partici- 
pating units. The road commission is also very active 
through the Class B fund program which provides almost 
twenty-five percent of the total county funds available. 

The county board of commissioners holds legal respon- 
sibility for most county functions and is specifically in 
charge of road activities. It is organized internally to 
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This study was designed to estimate the extent to which 
the job performance of a group of insurance sales super- 
visors was related to certain situational variables. The 
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exercise its responsibilities for roads either as a unit or 
functionally, with the designation of a road commissioner, 
or On a commissioner district basis. The road depart- 
ment is primarily unitary in structure although multiple 
departments exist in three counties. A qualified engineer 
serves as road department head in only one county, 

The structure of the road department is based upon a 
general operations unit or units in all but two counties. 

A number of counties make use of subordinate foremen 
for both operations work and for the direction of shop ac- 
tivities. Management techniques in the area of personnel, 
finance and property management are only haphazardly 
utilized, The personnel function is informal in perform- 
ance and characterized by political overtones. 

The major sources of funds are the property tax and the 
Class B fund program. The finance control processes -- 
accounting, budgeting and auditing -- must await evaluation 
until some experience has been gained with the uniform 
accounting system. Centralized purchasing and the prop- 
erty managing techniques of inventories and equipment 
control records are used only in limited cases, 

Planning activities both for road and for community 
development are arousing increasing interest in Utah 
counties, Planning commissions have been established in 
fourteen counties and master plans and zoning ordinances 
are being prepared and put into operation in most of these 
instances. Road system planning is paralleling this ac- 
tivity, but is generally weak because only inadequate data 
are available. 

The results of the completed study show a need for fur- 
ther analysis in several specific areas, First, there is 
a need for the development of criteria to make possible 
value judgment of total road programs. Further study 
must be made of the internal structure of the county com- 
mission and its relations with the road department, Each 
of the management process areas is in need of extended 
analysis, particularly in low valuation counties. A com- 
parative study of counties using and not using planning 
techniques is needed, Above all there is a need to inform 
the county officials in the state so they may realize the 
close relationship between good management practices 
and effective operations. 
Microfilm $5.20; Xerox $18.40. 406 pages. 





situational variables consisted of such items as the pre- 
vious sales results of the unit, and the length of time the 
company had been operating in the territory operated by 
the unit. 

In a survey of the literature, it was found that there had 
been considerable theorizing about the problem and paucity 
of empirical investigations. The major research programs 
devoted to studying situational factors in leader behavior 
have demonstrated that the problem is complex and have 
provided a comprehensive theoretical framework for 
studying the problem. A few isolated studies have empiri- 
cally demonstrated the possible influences of group char- 
acteristics, of organization history, and of external 
situational factors on supervisory performance. 
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In the design of the study, two types of criteria were 
used. One was a dichotomous failure-survival criterion. 
The other was 10 continuous-distribution variables per- 
taining to quantity and quality of production. In the latter, 
cluster analysis was used to group the most highly inter- 
related variables together as composite criteria, 

The predictors consisted of eight objective situational 
variables, such as sales history of the unit and age of the 
incumbent’s supervisor, and three biographical variables: 
age of the subject, and his previous experience as sales 
agent and sales supervisor. Predictor reliabilities were 
reported, along with notations of a number of procedural 
problems encountered in defining the variables and as- 
sembling the data. 

Significant original and cross-validation results were 
obtained with both types of criteria. In terms of survival 
in the business, 10% of the variance was found to be re- 
lated to situational factors. In terms of quantity and qual- 
ity of job performance, about 20% of the total variance and 
about 35% of the reliable variance were related to situa- 
tional factors. 

Several practical applications of the results were sug- 
gested, The regression equations may be used for (a) 
guides for selection and placement; and (b) evaluating 
production results in terms of the extent to which situa- 
tional expectations have been exceeded. 

For the job investigated, the hypothesis of many 
writers that leadership behavior is affected by situational 
conditions has been confirmed. This study also had dem- 
onstrated that objective dimensions of situational factors 
are fruitful for investigation. Additional research is 
needed to clarify what other situational variables may be 
influential on supervisory job performance. 

Microfilm $2.50; Xerox $4.20. 80 pages. 
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The pitch-intensity relationship, as defined by Stevens, 
describes a set of pure tone functions which show that an 
increase in intensity raises the pitch of high frequency 
tones (above 3000 cps), lowers the pitch of low frequencies 
(below 800 cps) and has negligible effect upon the pitch of 
the middle frequencies (800 to 3000 cps). In an attempt to 
replicate this relationship as well as to explore new func- 
tions for tones of particularly. low frequencies, the effect 
of intensity upon the pitch of frequencies 50, 75, 100, 150, 
200, 1500 and 6000 cps was determined in the first of two 
experiments. Pitch changes were specified as differences 
between the frequency settings of a comparison tone 
(a variable frequency pure tone set at 40 phons) which was 
matched in pitch with a standard tone (one of the seven 
test tones) when the latter tone was set at 40, 60, 80 and 
100 phons. Pitch matches were also made between the 
standard and comparison tones when both tones were equal 
in loudness levels and set at 40, 60, 80 and 100 phons. The 
Comparison tone frequencies obtained in this instance 
(referred to as control tests) reflected pitch matching 








errors which were subsequently compared with those re- 
flecting the intensity induced changes in pitch (referred to 
as pitch-intensity tests) so as to insure that the latter ef- 
fects were not due to poor pitch matching judgments. The 
results of test and retest judgments on the right ears of 
10 musicians, previously screened for normal hearing 
and better -than-average pitch discrimination, indicated 
that pitch changes were generally in directions stipulated 
by Stevens’ functions. The average shifts were small, 
however, (2% or less) and in many instances not signifi- 
cantly different from pitch matching errors. Wide differ- 
ences existed in individual pitch-intensity functions for the 
different tones although measures of inter-subject as well 
as test-retest reliability were equivalent for comparable 
loudness level and frequency conditions in the control and 
pitch-intensity tests. The lowest tone to exhibit a signifi- 
cant pitch change was 75 cps. 

A second experiment investigated the effects of varia- 
tion in overtone frequency and over-all tonal intensity 
upon the pitch of complex tones. There were nine tones 
which consisted of a fundamental or first component of 
100 cps coupled to a set of three overtones whose frequen- 
cies sampled the low, middle and high frequency regions 
of the pitch-intensity relationship and conformed to each 
of three harmonic patterns, Eight different pitch matches 
were made between a comparison (variable frequency pure 
tone) and each complex tone. Four were made under con- 
trol test conditions in which the constituent frequencies of 
the complex tone were set at 30, 50, 70 and 90 phons and 
matched in pitch to the comparison tone whose loudness 
level was equivalent to that produced by the complex tone 
or each phon level assumed by the constituent frequencies. 
Given the same loudness level, differences in the frequency 
of the comparison tone judged equal in pitch to complex 
tones containing low, middle and high overtones reflected 
the effects of overtone variation upon pitch. The four other 
pitch matches were made in pitch-intensity tests in which 
the pure tone, fixed at a loudness level equivalent to that 
produced by the complex tone when its components were 
each set at 30 phons, and the complex tone, as the fre- 
quency components of the latter were set at 30, 50, 70 and 
90 phons. Differences between the comparison tone set- 
tings under this condition reflected the effects of increased 
intensity upon the pitch of the complex tones, 

Aside from the complex tone tests, pitch-intensity func- 
tions were also obtained for pure tones which sampled the 
frequency components of the different complex tones. The 
effects of intensity upon the pitch of these tones were pre- 
requisites to the effects being observed for complex tones. 

The right ears of 12 musicians, who satisfied the same 
screening requirements used in the first experiment, were 
tested and retested under each of the pure tone and com- 
plex tone conditions. The pure tone data indicated intensity 
induced shifts in pitch which were in directions basic to the 
prediction of such shifts for complex tones but were slight 
and in many instances insignificant. An evaluation of the 
pitch-intensity test data for complex tones for the entire 
subject group as well as for those subjects who exhibited 
the most prominent pure tone shifts indicated that the ob- 
served intensity induced changes in the pitch of complex 
tones were not different from those obtained under control 
test conditions and consequently were nullified. The con- 
trol test data showed that the pitch of complex tones was 
largely dependent upon the frequency of the fundamental 
irrespective of variation of overtone frequency. One 
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exception to this finding occurred in a complex tone having 
a missing fundamental. The pitch of this tone was differ- 
ent from the fundamental and demonstrated a progressive 
fall in pitch as the frequency of the constituent components 
was raised. ; 

Inter-subject variability and test-restest reliability in 
the control and pitch-intensity tests for the pure and com- 
plex tone phases of the second experiment were equivalent. 

Both the pure and complex tone data of this investiga- 
tion were related to previous research findings and 
assessed in terms of their implications for place and fre- 
quency theories of pitch perception. 

Microfilm $3.40; Xerox $11.95. 263 pages. 


THE CONSTRUCTION AND VALIDATION 
OF SCALES FOR PREDICTING ACADEMIC 
SUCCESS IN COLLEGE 


(L. C. Card No. Mic 59-6422) 


Martin Harley Einspahr, Ph.D. 
University of Houston, 1959 


This study was designed to provide for the construction 
and validation of scales for the prediction of academic suc- 
cess at the college level, by using information that is 
readily available, even before a student has completed his 
last year of high school. The college quality point achieve- 
ment rate per semester and the ‘effective college credit 
hour” earning rate per semester were used as the cri- 
teria of academic success. The technique used in the con- 
struction of the scales was the same as that used by Glueck 
and Glueck in prediction of recidivism and by Ford in pre- 
diction of success in high school. The subjects were 164 
full-time students who enrolled as freshmen at the Uni- 
versity of Houston in the fall of 1956 for the first time. 
None had previously attended any college before. These 
students were recent graduates of certain Harris County, 
Texas, high schools, i. e., they had graduated within six 
months of their college registration. Only those students 
who enrolled for a full-time load (12 or more credit hours) 
in either the fall semester, 1956, or the spring semester, 
1957, were used. Two other groups were randomly se- 
lected for validation, Group A and Group B, Validation 
Group A met all the criteria above except that they were 
drawn from the list of freshmen who had enrolled at the 
University of Houston in the fall of 1957 for their first 
college. This group numbered 30 students. Validation 
Group B met the same criteria above, except that they had 
graduated from high schools located outside of Harris 
County, Texas, Group B numbered 26 students. The data 
on the 164 students were used to construct the two scales, 
The first phase consisted of a number of steps, first of 
which was the preparation of the scatter diagrams of each 
of the seven predictive factors in relation to both criteria 
of academic success. The seven predictive factors used 
were: (1) the quality point average based on grades 9, 10, 
and 11, (2) the scaled score on the Cooperative General 
Achievement Tests, Test A: Mechanics of Expression, 
Form Z, (3) the raw score on the Cooperative Inter- 
American Tests: Tests of Reading, Advanced Level, Form 
AE, Part II, (4) the raw score on the “Q” and (5) on the 
“L” parts separately on the American Council on Education 
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Psychological Examination for College Freshmen, 1947 
edition, (6) the average of his parents’ educational levels, 
and (7) the average of the parents’ occupational levels. 
The next step was the preparation of distributions of the 
data designed to determine each predictive factor’s power 
to discriminate between the dichotomized levels of the two 
measures of academic potential, namely the college qual- 
ity point achievement rate per semester and the “ effective 
college credit hour” earning rate per semester. The per- 
centages of the students in each category were calculated. 
These percentages were then used as the “ success-failure” 
scores with respect to each factor. From these data the 
predictive scales were constructed. The summation of the 
various success-failure scores of a given student derived 
from the predictive factors, yielded a total score based on 
that student’s characteristics. This constitutes his total 
predictive score. Each of the 164 students was thus scored 
and tabulated in another distribution and percentage table, 
with the total predictive scores grouped into convenient 
intervals. This last table then constitutes the predictive 
scale to be applied to any student with respect to his char- 
acteristics on the predictive factors. The second phase 
was the validation. The two groups of 30 and 26 students 
were scored and the predictions were made. Their achieve- 
ment was then compared to the predictions. Absolute ac- 
curacy was expected in each case, even in the middle 
intervals where the odds are not so distinctive. These ab- 
solute accuracy scores ranged from 65% to 84%. The sig- 
nificance and the degree of relationship between the 
predictive factors and the demonstrated academic poten- 
tialities were determined by computing the contingency 
coefficients (corrected for broad categories) and the chi- 
squares. The use of all seven factors appeared to be 
justified and the degree of accuracy shown in validation 
encourages the continued use, the further construction of, 
and the revision of scales such as these. 

Microfilm $2.50; Xerox $4.80. 92 pages. 








THE PERCEPTION OF PITCH IN MUSIC 


Bruce Douglas Faulds, Ph.D. 
Princeton University, 1959 


A battery of fourteen auditory tests was devised, partly 
from tests already in existence, partly from tests made up 
for this study. The tests examined various aspects of the 
discrimination of pitch, in particular in musical and non- 
musical contexts. A fifteenth test was intended to measure 
the auditory digit span. The battery was given to two 
groups of subjects: (i) 67 freshmen from the Westminster 
Choir College, an institution specializing in music, (ii) 35 
freshmen from Princeton University. The scores of the 
subjects on the separate tests were intercorrelated and 
factored. On rotation three factors identifiable as music, 
pitch, and memory were found. Factor scores were com- 
puted for the subjects and used as predictors of two cri- 
teria: (i) an arbitrary criterion which assigned a score of 
one to every subject in the first group, zero to every sub- 
ject in the other. The attempt with such a criterion is to 
predict the institution of any given subject, or in other 
words to discriminate maximally the two groups. The 
multiple correlation was 0.68. (ii) The results of an 
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eartraining test given at Westminster Choir College were 
made available to the author. A multiple correlation of 
0.53 was found with this criterion. The main contribution 
to the testing of musical aptitude is in those tests which 
involve both pitch differences less than the keyboard inter- 
vals and a musical context. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


THE EFFECTS OF BLINDS AND FREQUENCY 
IN LATENT LEARNING 


(L. C. Card No. Mic 59-5955) 


Philip Keister Jensen, Ph.D. 
Michigan State University, 1958 


Major Professor: M,. Ray Denny 


A group of three experiments was run to test the elici- 
tation theory explanation of latent learning. This explana- 
tion depends on two factors, avoidance of blind alleys due 
to stimulus satiation, and frequency, or sheer numerical 
predominance of true path experience. In Study I with an 
N of 21 the Buxton-Haney type of experiment was dupli- 
cated, The maze was converted to a six unit multiple Y 
maze. After periods of handling and acclimation which 
were identical the animals were divided into control and 
experimental groups. The control animals were left in 
the acclimation maze while the experimental group ex- 
plored the test maze for a total of six hours on two days. 
In a series of sixteen test trials run on four days the ex- 
perimental animals demonstrated latent learning after the 
introduction of food. The difference was at the 1% level 
of confidence as measured by the White T or T' non- 
parametric test. In Study II with an N of 21 the effects of 
the blinds were eliminated by restricting the training and 
exploration mazes to single paths with no cule. Otherwise 
the identical procedures were maintained. No differences 
were found between the groups, Study III with an N of 30 
again used identical procedures but this time the maze was 
in a free condition with Y type choice points but with no 
blinds or true paths and thus with neither of the two elici- 
tation theory factors operative. In the test trials no dif- 
ference was found between the experimental and control 
groups. Some evidence of an early interference in the 
experimental animals was found, This was easily explain- 
able only in terms of elicitation theory. On the basis of 
these results the following conclusions were reached: 


1) Study I presents difficulties for a reinforcement 
explanation while satisfying either cognitive or 
elicitation theory. 


2) Study II, while not clear in its design, indicates that 
frequency is a minor factor when compared to the 
satiation controlled avoidance of blinds. This study 
offers no difficulties for elicitation theory, while 
not fitting into either cognitive or reinforcement 
frameworks. 


3) Study III presents difficulties for a cognitive ex- 
planation while satisfying either reinforcement or 
elicitation theory. 





4) Elicitation theory appears to date as the most satis- 
factory and useful theoretical framework, 
Microfilm $2.50; Xerox $3.00. 43 pages. 


A STUDY OF FATIGUE AND DISORGANIZATION OF 
PERFORMANCE IN RELATION TO THE 
PHENOMENOLOGICAL VARIABLES OF 
DURATION, CHANGE AND MOVEMENT. 


(L. C. Card No. Mic 59-5615) 


Thomas Morgan Nelson, Ph.D. 
Michigan State University, 1958 


Major Professor: S, Howard Bartley 


The thesis is divided into two parts. Part 1 dealt with 
problems involving phenomenal duration, phenomenal 
change, and phenomenal movement. All three variables 
were discussed and explicitly defined. Phenomenal dura- 
tion received the most extended treatment since it is “time 
bound” in ordinary thinking. The author attempted to dis- 
associate phenomenal duration not only from concepts of 
time but also from non-phenomenal concepts of duration. 
Operational equivalents of the acceptable phenomenal defi- 
nitions were given. A fairly extensive review of prior ex- 
perimentation relating phenomenal duration and phenomenal 
change, and phenomenal duration and phenomenal movement 
was made. On the basis of the definitions and empirical 
results obtained by the prior investigators, 19 studies were 
undertaken. 

The experimental equipment used was designed not only 
to produce the requisite phenomenal variables but also to 
measure and control them. All studies employed psycho- 
physical methods. The number of subjects used varied 
between 1 and 18 per study. The results of the experimen- 
tation confirmed a hypothesis stating that “ phenomenal 
duration is a function of phenomenal change” and discon- 
firmed the second which stated that “phenomenal duration 
is a function of phenomenal movement.” Related facets of 
the study were also discussed, e.g. change and movement 
control, subjective reports concerning procedure, and suc- 
cess of the methodology. A theoretical statement termed 
the Theory of Phenomenal Duration was issued. The theory 
states that “the experience of duration is a predicate of 
phenomenal change but not phenomenal continuity” and that 
“phenomenal continuities are durationless although extended 
in phenomenal space while phenomenal changes are both 
durations and extended in phenomenal space.” This theory 
was applied to previous “time perception” work of several 
types. 

Part 2 dealt with the problems involving variables of 
phenomenal change, phenomenal duration, fatigue, and 
task performance. The concept of fatigue was discussed 
and Bartley and Chutes’ definition accepted. This defini- 
tion makes it mandatory to investigate tiredness and 
separate fatigue from what is called impairment (physio- 
logical fatigue) and work productivity (overt behavior dec- 
rement). The literature published since 1947 relating 
phenomenal variables to fatigue, and reaction time to fa- 
tigue was reviewed. The studies reviewed indicated that 
little was known concerning the relationship. The study 
described was designed to investigate the relationship 
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between ambient phenomenal change and ambient phenome- 
nal duration and fatigue, and to test whether fatigue as de- 
fined had an effect upon reaction time. 

Three subjects were given nine individual trials each. 
Each trial required as rapid motor or verbal responses 
as they were able to give when visual targets embedded 
in the ambient phenomenal conditions appeared. The sub- 
jects worked until they were “too tired to go on”. The 
first hypothesis stating “fatigue will develop as a function 
of ambient change and duration” was confirmed. The ex- 
perimental outcome, however, was not simple. It was 
found that when the ambient phenomenal variables were 
of “rapid change” and “long duration” that the subjects 
performed differently than when the ambient phenomenal 
condition was a “slow change” and “short duration”. In 
the initial trials the “rapid change-long duration” varia- 
bles produced fatigue most slowly, in the later trials more 
quickly. The slow change and short duration ambient con- 
dition functioned somewhat differently. The initial trial 
resulted in rapid fatigue, the second in slow fatigue, and 
the third showed large individual differences between sub- 
jects. The 2nd hypothesis stating that “the emergence of 
fatigue will detract from the performance of a reaction 
time task” was also confirmed. Working under conditions 
of fatigue gave rise to a large increase and variability in 
reaction time. The onset of fatigue could not be predicted 
from the reaction time measures, however. A definition 
of disorganization was given. 

Microfilm $4.00; Xerox $13.60. 312 pages. 


VISUAL IMAGERY AS A FACTOR IN 
MEMORY FOR WORD FORMS 


(L. C. Card No. Mic 59-6792) 


Leon D. Radaker, Ed.D. 
The Pennsylvania State University, 1959 


Visual imagery in this study referred to images of a 
visual nature experienced by an individual and commonly 
known as the “ mind’s eye”, a term popularized by Galton. 
It has been suggested by several writers that practice will 
increase imagery ability. The literature does not give any 
evidence testing this contention. Allport asserted that the 
child who was able to formulate a vivid, clear image had 
a decided advantage in learning to read. 

Two hypotheses were formulated: 

I - Visual imagery can be improved through training. 

II - Training in visual imagery leads to improved per- 
formance in memory for word forms. 

The independent variables in the study were two levels 
of imagery practice and two levels of spelling practice. 
These were compared with a control group. 

A random sample of 100 subjects was selected from 
the population of fourth grade pupils in the Butler Area 
Joint Schools in Butler, Pa. Twenty subjects were ran- 
domly assigned to each of the five experimental groups. 

The first hypothesis was tested by three measures of 
imagery as a dependent variable. Memory for Designs 
tested the imagery for abstract designs. The Visual Im- 
agery Index was devised to measure imagery objectively 
in six dimensions of brightness, boldness, conformity, 
arousal interval, duration, and stability. A Memory for 





Objects Test was assembled to measure the imagery for 
concrete objects. The three test scores were combined 
to provide a fourth measure, a global assessment of 
imagery. 

Training in imagery consisted of practice in creating 
images with a list of unfamiliar words. The object of the 
training was to form large, sharply defined images of the 
words. The pupils tried to stabilize and maintain images 
for a maximum period of one minute. Spelling practice 
consisted of silently spelling the words, indicated above, 
in sequence, 

The second hypothesis was tested by a Memory for 
Word Forms Test. It contained 40 words selected from 
Webster’s Unabridged Dictionary which were unusual in 
pattern, low in frequency of usage, and not formally taught 
to the first four grades. 

Five testing and training periods were observed. Four 
subjects were assigned to the five independent variables 
making a total of 20 subjects in each period. The initial 
tests, training period and final tests were administered in 
a 14 day cycle. 

When all testing was completed, the data were subjected 
to an analysis of covariance. In all tests of imagery the 
results were consistent. Subjects who received training 
in imagery were significantly superior to the control and 
spelling practice groups at the .05 level. There were no 
significant differences between the two levels of imagery 
practice, two levels of spelling practice, and a comparison 
of spelling with the control group. The first hypothesis 
was confirmed. The generalized effect applying to all 
measures indicated the potency of small amounts of im- 
agery training. 

The second hypothesis was likewise confirmed. The 
groups receiving imagery practice were significantly su- 
perior to the control and spelling practice groups in Mem- 
ory for Word Forms Test. No significant differences were 
noted between the two levels of imagery, two levels of 
spelling practice, and spelling practice when compared 
with the control. 

The findings indicated that training in imagery pro- 
duced a generalized rather uniform effect in the various 
aspects of visual imagery including memory for word 
forms. These findings have implications in reading and 
other types of school learning. The lack of relationship 
between the Memory for Word Forms Test and the Memory 
for Designs Test suggests caution in the use of reading 
readiness tests which incorporate subtests on memory for 
designs. Microfilm $2.50; Xerox $5.00. 100 pages. 


A COMPARISON OF FACTOR ANALYSIS 
WITH GUTTMAN’S SCALING TECHNIQUE 


(L. C. Card No. Mic 60-115) 


Philip John Siegmann, Ph.D. 
The Ohio State University, 1954 


The initial paper by Guttman’ on attitude scaling was 
published in 1941. In this paper he developed a mathe- 
matical formulation which he later modified and proposed 
as a scaling technique. The principal relationships which 
were developed by Guttman in his mathematical analysis 
were reviewed. Three years later, Guttman? published 
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the first general exposition of the modifications and compu- 
tational techniques which he and his associates had devel- 
oped during the war. In these modifications, the least 
squares computational technique and the eta criterion for 
scalability which he proposed in the 1941 paper were aban- 
doned. In their place, Guttman advocated several approxi- 
mation methods and a coefficient for the scalability of data 
dependent upon these approximation methods. The critical 
literature was reviewed and the conclusion reached that 
these approximation techniques were not sufficiently rigor- 
ous for the present investigation. 

A questionnaire was constructed and administered to 
provide the data on which the Guttman scaling technique 
and factor analysis were compared, 

The investigation in the present study may be conven- 
iently described in two parts. In the first part, factor 
analysis and the original least squares principal compo- 
nents analysis, proposed by Guttman, were compared on 
a set of items which made up a single scale. The criteria 
for scalability were those advocated in his later paper. 
The equivalence of the Guttman principal components 
analysis and principal components analysis of phi coeffi- 
cients with unity in the diagnonals was demonstrated. The 
general problem of the appropriate correlation coefficient 
for factor analysis and difficulty factors was considered. 
The literature on this problem was reviewed, and as a 
result analyses were performed on matrices of phi coef- 
ficients, tetrachorics, and tetrachorics corrected for 
chance. Analyses were also performed on the matrices of 
tetrachorics in which both common factor variance and the 
total test variance were analyzed. It was demonstrated 
that, upon appropriate rotation, the second principal com- 
ponent which Guttman interpreted as a measure of inten- 
sity of feeling can be identified as a difficulty factor. 
Finally, it was shown that an analysis on tetrachoric cor- 
relations with communality estimates may eliminate such 
difficulty factors. 

In the second part, the theoretical and practical prob- 
lems which arise from Guttman’s assumption that pure 
single factor items may be found empirically and the re- 
strictions which this imposes on analysis were considered. 
It was suggested that data which meet Guttman’s criteria 
for scalability may appear to contain but a single factor 
because items which may demonstrate the factorial com- 
plexity of the items, are eliminated from the analysis. In 
addition, it was pointed out that if one attempts to measure 
complex behavior, one is required by the Guttman scaling 
technique to construct a number of scales which, Guttman 
implies, measure relatively independent aspects of the be- 
havior under investigation. 

The following conclusion is made in comparing the 
Guttman scaling technique and factor analysis. 

The Guttman scaling technique has been proposed as a 
method of determining whether a set of items are homo- 
geneous in content, that is, that they measure a single 
factor. It was demonstrated that such an inference is in- 
appropriate because of the restriction the Guttman tech- 
nique places on the items which enter into the analysis. 

A Guttman analysis on the data collected in the present 
investigation would have resulted in five separate scales, 
each scale being supposedly homogeneous in content, 

In the present investigation, all items in the five scales 
were analyzed simultaneously by a Thurstone multiple- 
group factor analysis. In addition to the five content fac- 
tors which were identified by the Guttman technique, two 








general factors were extracted and identified. Indeed, one 
content factor had loadings which were of border-line sig- 
nificance, the major portion of the item variance being 
explained by the two general factors. 

On the basis of this analysis, it was concluded that the 
items were factorially complex and that not only were they 
measures of the content factor as the Guttman technique 
had shown, but also they had significant loadings on a gen- 
eral factor. In addition, three of the five scales had sig- 
nificant loadings on a second general factor. 

Microfilm $2.50; Xerox $4.00. 74 pages. 
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THE “CRITICAL INCIDENT” TECHNIQUE AND 
ITS APPLICATION IN STUDENT PERSONNEL WORK 


(L. C. Card No. Mic 60-116) 


James Elwood Smith, Ph.D. 
The Ohio State University, 1954 


This study has two related parts. One part is concerned 
with the study of the nature of my personal involvement 
(thoughts and experiences) in the formulation and comple- 
tion of the dissertation task, primarily through the use of 
selective personal disciplines.’ The other part deals with 
the study of staff member and student experiences in criti- 
cal student personnel contacts, primarily through the use 
of the critical incident technique.” The central purpose 
in working on the first part was to use, develop, and evalu- 
ate selective personal disciplines as means for studying 
and enhancing the creativeness of my personal involvement. 
The chief purpose in working on the second part was to use, 
develop, and evaluate the critical incident technique as a 
means for studying staff member and student experiences 
in critical student personnel contacts. The study of my 
personal involvement in the dissertation task is deemed 
important because it deals with a crucial phase of research 
which tends to be minimized or ignored in current psycho- 
logical literature. The study of the staff member and stu- 
dent experiences in critical student personnel contacts is 
considered important because experiential reports are one 
of the primary sources of data relating to student person- 
nel contacts, and there is a need to find systematic and 
efficient ways of distilling, preserving, and communicating 
crucial experiences in this area, 

Methodologically, selective personal disciplines (i. e., 
creating spontaneously written documents, recording brief 
notes concerning personal thoughts, contact sharing, shar- 
ing through reading, and using the critical incident tech- 
nique) were used to study, enhance, and report upon my 
personal involvement in the research task. Almost uni- 
formly, the use of personal disciplines resulted in personal 
documents which provide a record that allows the selective 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 

















3370 





PSYCHOLOGY 








reporting of the chronology of events in the formulation of 
the problems and the solution of them. 

Data on staff members’ experiences in critical student 
personnel contacts with students were obtained in personal 
interviews. Fifty-nine staff members (representing vir- 
tually every “professional” student personnel worker in 
the majority of the student personnel agencies at The Ohio 
State University) were interviewed through the use of an 
interview schedule which elicited: (1) background infor- 
mation relating to the whole range of staff members’ 
individual contacts with students andtheir personal orienta- 
tions toward this work; and (2) descriptions of critical 
contacts staff members have had with students in terms 
of: the general situation, what the staff member did which 
was especially effective or not very effective, and why 
what he did was especially effective or not very effective. 

Data on students’ experiences in critical student per- 
sonnel contacts with staff members were secured through 
the use of a questionnaire. Two hundred and eighty-one 
students (selected according to living location) were given 
a questionnaire which elicited information in regard to: 

(1) students’ familiarity with and use of student personnel 
agencies and services at The Ohio State University; and 
(2) descriptions of personal critical contacts with staff 
members in terms of: the general situation, what the staff 
member did which was especially effective or definitely 
ineffective, and why what the staff member did was es- 
pecially effective or definitely ineffective. 

Thus, data in the study are derived from three sources: 
personal, staff member, and student. In all three cases, 
experience is the chief object of study and source of data. 
Primary data from staff members and students (in the 
form of critical incident protocols) are complementary in 
that they focus on the same sorts of experiences. Personal 
data (in the form of personal documents) gain their rela- 
tionship to staff member and student data in several ways. 
Personal data show the chronology of events which led up 
to, and the personal involvements which were instrumental 
in, the obtaining and handling of staff member and student 
data. Then too, a significant portion of the personal data 
is in the form of personal critical incident protocols. 

Data obtained from personal document sources, ex- 
cluding personal critical incident protocols, were used 
both as a guide and for extensive quotations in the writing 
of the dissertation report. Critical incident protocols 
(personal, staff member, and student) were subjected to 
an abstracting and grouping process which departs from 
the forms of analysis used in critical incident research 
in other areas. This process was evolved for personal 
critical incident protocols and then applied to both the staff 
member and student critical incident protocols. The con- 
tent of a given protocol was reduced by making an abstract 
which retains an indication of the incident setting, behav- 
ioral constellation which was judged to be effective 
(positive) or ineffective (negative), and reasons why the 
behavioral constellation was judged to be critical. Ab- 
stracts from protocols were then grouped intuitively in 
terms of “global” similarities. Complete groupings of 
these abstracts are presented in the dissertation. 

The primary concepts and conclusions derived from 
the study center on personal involvements in the disserta- 
tion work, use of the critical incident technique, and the 
implications of these activities for further research. In 
considering these concepts and conclusions, it should be 
kept in mind that they are based on exploratory evidence 











obtained from work on problems which were formulated 
for the purpose of initiating a specific kind of empirical 
research in two broad and amorphous areas of human 
activity. 

A number of important things were learned about my 
personal involvement in the dissertation task. Difficulties 
or “hitches” in posing questions, stating important assump- 
tions, and clarifying key objectives of the study led to 
numerous instances of turning toward the study of the na- 
ture of my personal involvement in the research work. 
Personal disciplines and their resulting personal docu- 
ments were found to be superb means for studying this 
personal involvement, and for enhancing the formulation 
and completion of the dissertation problems. The creation 
of spontaneously written documents and the recording of 
notes of critical thoughts were the most helpful personal 
disciplines in formulating the problems in the study. They 
allowed the “capturing” of key aspects of significant ex- 
periences and stimulated creative thinking concerning the 
nature of the problems. The use of the critical incident 
technique as a personal discipline offered the most help in 
the completion of the dissertation task. What was learned 
about using the critical incident technique in this manner 
yielded the answers for the use and development of the 
technique in studying experiences of staff members and 
students in critical student personnel contacts. 

Use of the critical incident technique in the present 
study led to conceptualizing it as a personal discipline for 
use in the study of critical experiences in complex activi- 
ties such as research and counseling. Used as a personal 
discipline, the technique helps the individual focus on, and 
report through the creation of personal documents, what 
is important in his experience. This use of the technique 
provides a single individual with a systematic method for 
studying critical personal experiences and communicating 
their essential aspects to other people. To do this task 
most effectively, it appears necessary for a given individ- 
ual to use the technique through an extended period of 
time, observing and reporting critical incidents for a num- 
ber of months, It seems desirable or necessary, also, in 
organizing reports of critical experiences, to first abstract 
from the original accounts crucial details of the incident 
or problem setting, behavioral constellation, and reasons 
for judging the behavioral constellation as effective (posi- 
tive) or ineffective (negative.) Then the abstracts are 
put together by a “global grouping process” which pre- 
serves the uniqueness of the “specific instance” and still 
allows generalizations to be made about commonalities 
among the abstracts. If a group of people are using the 
critical incident technique, ideally, it will take several 
months of practice in observing, reporting, and grouping 
of personal incidents by each individual before the result- 
ing data can be most effectively pooled by and for the 
group. Both the conceptualization of the critical incident 
technique as a personal discipline for use in studying and 
reporting personal experience and the methods of handling 
the resulting personal documents suggest a sharp depar- 
ture from critical incident research in other areas. 

A number of important generalizations can be made 
from the more specific outcomes in the related parts of 
the present study. It can be suggested that it may be quite 
profitable or productive, in doing dissertation research in 
poorly defined or broad and amorphous areas of human 
activity, to study systematically the nature of one’s per- 
sonal involvement in the research work, especially when 
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difficulties or “hitches” are encountered. It can be recom- 
mended further that the study of this personal involvement 
in the research task be done through the use of personal 
disciplines (such as: creating spontaneously written docu- 
ments, recording brief notes concerning personal thoughts, 
and using the critical incident technique.) The latter not 
only provide a means for studying personal involvement in 
the research task but a way of enhancing its creativity as 
well. These disciplines offer a means for distilling, pre- 
serving, and communicating that which is most important 
in the researcher’s thinking and experience. They are 
useful both in the formulation and completion of research 
tasks. In the formulation of the task, personal disciplines 
furnish creative channels for thinking and behaving in as 
systematic a manner as this phase of research allows. In 
the completion of the task, personal disciplines provide 
ways of continuing to focus on what is important in thinking 
and experience. As the researcher follows his carefully 
planned and systematic attack on a problem, there is still 
a need to recognize the new or novel and take different di- 
rections if necessary. It is here that personal disciplines 
relating to the researcher’s own involvement in the task 
can play a key role. 

It can be suggested also that further study of the experi- 
ences of staff members and students in critical student 
personnel contacts be done through using the critical in- 
cident technique as a personal discipline. Used as a per- 
sonal discipline in a complex activity such as counseling, 
the critical incident technique has the great advantage of 
eliciting from experience information regarding behavior 
and values relating to this behavior. It offers the individual 
student personnel worker an economical and systematic 
way to distill, preserve, and communicate what he sees 
himself as doing and why this is important to him. It gives 
the student, especially in multiple contacts, an opportunity 
to report his perception of what the student personnel 
worker has done and a chance to judge the effectiveness or 
ineffectiveness of the worker’s behavior. Although data 
on this sort, standing alone, will not be sufficient to fulfill 
the overarching needs of comprehensive description and 
evaluation of student personnel work, it is believed that 
they can play a significant part in progress toward these 
goals. The personal experiences of student personnel 
workers and students, even considering the fairly exten- 
sive recording of counseling contacts which has occurred 
in recent years, are still the largest source of useful data 
on counseling in academic settings. Then too, the indi- 
vidual worker must still rely heavily on his own experience, 
and what he learns from others, to guide his counseling 
efforts. : 

By way of summary, the following conclusions are 
reportable: 

1. Difficulties or “hitches” in posing questions, stating 
important assumptions, and clarifying key objectives of the 
study led to numerous instances of turning toward the study 
of the nature of my personal involvement in the research 
work. Personal disciplines and their resulting personal 
documents were found to be superb means for studying this 
personal involvement, and as a consequence, for enhancing 
the formulation and completion of the dissertation problem. 

2. Research done in poorly defined or broad and amor- 
phous areas of human activity can be productively com- 
pleted if the researcher studies systematically the nature 
of his personal involvement in the research work. The 
study of this involvement in the research task can be cre- 
atively done through the use of personal disciplines. 
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3. The critical incident technique can be conceptualized 
as a personal discipline for use in the study of critical ex- 
periences in complex activities such as research and coun- 
seling. Used as a personal discipline, the technique helps 
the individual focus on, and report through the creation of 
personal documents, what is important in his experience. 

4. To use the critical incident technique most effec- 
tively, it appears necessary for a given individual to use 
the technique through an extended period of time, observing 
and reporting critical incidents for a number of months. 
It seems desirable or necessary, also, in organizing re- 
ports of critical experiences, to first abstract from the 
original accounts crucial details of the incident or problem 
setting, behavioral constellation, and reasons for judging 
the behavioral constellation as effective (positive) or in- 
effective (negative.) Then abstracts can be put together by 
a “global grouping process” which preserves the uniqueness 
of the “specific instance” and still allows generalizations 
to be made about commonalities among the abstracts. If 
groups of people are using the critical incident technique, 
ideally, it will take several months of practice in observ- 
ing, reporting, and grouping of personal incidents by each 
individual before the resulting data can be most effectively 
pooled by and for the group. 

5. Important data for the study of student personnel 
work can be provided by further study of the experiences 
of staff members and students in critical student personnel 
contacts. The critical incident technique, used as a per- 
sonal discipline, provides a productive means for obtaining 
such data. Microfilm $3.55; Xerox $12.20. 276 pages. 


1, The Word discipline is used here to denote a way of 
thinking and behaving which depends on self-control and is 
systematic, ritualistic, and often repeated when there is a 
need for it. : 

2. The critical incident technique is most frequently 
described as a means for obtaining reports of incidents 
involving behavior which is judged by the observer to be 
especially effective or definitely ineffective in accomplish- 
ing specific tasks. 

Abstract published by special arrangement with The 
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PREDICTING SUCCESS FOR YOUNG EXECUTIVES 
FROM OBJECTIVE TEST SCORES 
AND PERSONAL DATA 


(L. C. Card No. Mic 59-6934) 


Edwin Eric Wagner, Ph.D. 
Temple University, 1959 


This study was designed to enhance prediction of suc- 
cess for executives aged 35 and under. The predictor 
variables consisted of age, education, a short form WAIS, 
subtests 1, 2, 3, 5, 6 of the Vocational Aptitude Examina- 
tion, Kuder Preference Record (Personal), Kuder Prefer- 
ence Record (Vocational) and the Guilford-Zimmerman 
Temperament Survey. This data was obtained from the 
files of Edward N. Hay & Associates, Inc. for 300 execu- 
tives. The executives were divided into two groups: 150 
executives aged 35 and under; 150 executives aged 45 and 
over. These executives were drawn randomly from eleven 
heterogeneous companies. 
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Basically, the index of success was a multiple correla- 
tion between the 31 predictor variables and a three point 
rating scale of on-the-job success for the young executive 
group (ages 35 and under). The ratings for the young ex- 
ecutives were obtained either from the Psychologists at 
Edward N. Hay conversant with the subsequent performance 
of these executives, or, where possible, from company of- 
ficers having direct knowledge of the progress and per- 
formance of these men. As a check on the validity of the 
rating criterion, a second criterion was introduced: Chi- 
squares were obtained between a bifurcated salary distri- 
bution and the 31 predictor variables divided on or near 
the medians for the older executive group (ages 45 and 
over), The rationale underlying this second criterion was 
predicated on the practical experience of Edward N. Hay 
& Associates in the management field. It assumes that 
although salary is no indicator of future success for the 
young executive, the natural processes of attrition in our 
society operate ineluctably upon the developing executive; 
by the time he reaches the age of 45 his abilities have 
been generally recognized and financial remuneration be- 
comes a reliable index of success. 

Only those variables which were predictive both in 
terms of their correlations with the rating criterion and 
their significant chi-squares, using salary as a criterion, 
were included in the final multiple R. In essence, this 
procedure required that a variable pass a double criterion 
of success before it could be considered as a relevant pre- 
dictor. Actually, the same variables which were signifi- 
cant for the first criterion were also, generally speaking, 
significant for the second criterion: there were seven 
significant chi-squares, six of which were also significant 
in terms of their Pearson product-moment correlations 
with the ratings. 

Computation of the multiple R revealed that of the six 
predictors which were correlated against the ratings of 
success, only two contributed significantly to the final R 
of .404: education and the General Information section of 
the Vocational Aptitude Examination. Of these, education 
with a Pearson r of .393 was by far the most significant 
predictor. Furthermore, high intercorrelations between 
education and the five other variables used in the inter- 
correlational matrix strongly suggested an educational 
“factor” as the only significant predictor which emerged 
from this study. On the basis of the results obtained in 
this study, several conclusions could be drawn: (1) various 
objective test variables such as interest and intelligence 
which differentiate the executive from the general popula- 
tion are less efficacious in discriminating among those 
individuals who have already achieved an executive posi- 
tion. The implication for other types of evaluations (e.g., 
projective techniques) is manifest. (2) Intercorrelations 
between the six variables used in the multiple R matrix 
strongly suggested a “factor” which enters into executive 
success. Since education constituted the major index of 
success, it is to be inductively anticipated that this factor 
clusters around education. Corroboration and explanation 
of the apparent contribution of education to executive suc- 
cess is a prospect for further study. 

Microfilm $2.50; Xerox $3.80. 68 pages. 
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THE APPLICATION OF REINFORCEMENT 
THEORY TO WARD BEHAVIOR FPROBLEMS: 
THE PSYCHIATRIC NURSE AS 
A BEHAVIORAL ENGINEER, 


(L. C. Card No. Mic 59-6420) 


Teodoro Ayllion, Ph.D. 
University of Houston, 1959 


Following a methodology proposed by workers inthe 
field of operant conditioning, the ward behavior of 12 hos- 
pitalized patients, 7 schizophrenic, and 5 mentally defec- 
tive, was altered using four techniques: reinforcement, 
extinction, aversive control and satiation. These tech- 
niques, specifically selected and scheduled for each patient, 
were applied by psychiatric nurses, under the direction of 
the investigator, at a large Canadian mental hospital. 

The undesirable behaviors weakened in this investiga- 
tion were excessive floor scrubbing, psychotic talk, hoard- 
ing, entering the nurses’ office, violent behavior, and 
failure to eat. A particular behavior was selected for 
change because it was a highly persistent ward problem, 
and because it was possible to discover at least one of the 
environmental variables responsible for the behavior. 
Simultaneously, desirable behavior such as social ap- 
proaches to nurses or patients, sensible talk, eating, gen- 
eral activity or non-scrubbing was strengthened. 

The results showed that (a) social attention, approval 
and disapproval all strengthened and maintained whatever 
behavior a patient manifested at the time social attention 
was given; (b) conditioning operant behavior was not re- 
lated to age, diagnosis, intelligence quotient, degree of 
accessibility, and total time of hospitalization; (c) the 
nurses’ specific goal in altering behavior using these tech- 
niques was attained in 10 of the 12 patients. The failure in 
the two remaining cases may be ascribed to difficult ex- 
perimental situations. In one case only a short period of 
time was available in which to develop a response differen- 
tiation, and in the other case, the emotional side-affects 
of extinction resulted in the nursing staff terminating the 
program. 

An anonymous questionnaire was distributed to 35 
nurses to obtain their opinions concerning these techniques. 
In general they approved of the techniques and their results 
and favored the addition of a reinforcement theory course 
to their training program. 

Four staff psychiatrists, who were familiar with this 
research, were also interviewed at the completion of the 
investigation. In general, the psychiatrists approved of 
these methods in terms of the benefits to the nurses and 
to the patients. There was no implication that the behavior 
changed was unimportant. As an addition to the nurses’ 
methods those of reinforcement theory were specially 
favored in terms of their simplicity and practical value. 
There is, of course, no indication that any of the psychia- 
trists believed this approach to be a potential supplement 
to their own psychiatric orientation. 

Microfilm $2.50; Xerox $7.80. 166 pages. 
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EFFECTS OF SITUATIONAL ANXIETY AT 
DIFFERENT STAGES OF PRACTICE 


(L. C. Card No. Mic 59-6664) 


Joan L. Bardach, Ph.D. 
New York University, 1957 


Adviser: Professor Leland W. Crafts 


The experiment was designed to test an hypothesis 
which is deducible from Hull learning theory, namely, that 
situational anxiety induced early in practice will have a 
more unfavorable effect upon performance than anxiety 
induced late in practice. Early in practice, the strength 
of the correct responses relative to that of the incorrect 
responses is less than it is later. In fact, early in prac- 
tice, especially with difficult tasks, the incorrect responses 
may be the stronger, and introduction of anxiety therefore 
may be detrimental to learning and performance. Later in 
practice, however, the strength of the correct responses 
may definitely exceed that of the incorrect ones, so that 
the introduction of anxiety should be facilitating, or at 
least less detrimental than earlier introduction would be. 

Four groups of Ss were required to learn a difficult 
list of nonsense syllables. One group was given unavoid- 
able electric shock after they had learned 30% of the list; 
another group was given unavoidable shock after they had 
learned 70% of the list. Each experimental group was 
matched on pre-shock performance with a control group. 

The data showed that it was the late introduction of situ- 
ational anxiety which impaired performance, rather than 
the early, a result contrary to the hypothesis on which the 
experiment was based. Moreover, in comparing the effect 
on performance of early and late introduction of anxiety 
without reference to the respective control groups, the 
stage of practice at which anxiety was introduced did not 
appear differentially to impair the performance of either 
group. These findings indicate that an over-simplified 
application of Hull theory leads to inaccurate predictions. 

However, when each experimental group was divided 
into two subgroups in accordance with the Ss’ reported 
attitudes toward the shock, it was found that the different 
responses induced by the shock had a significant effect on 
performance. Those individuals who reported responses 
that were compatible with learning, learned faster than 
their controls when shock was introduced early in prac- 
tice; but when shock was introduced late in practice they 
did not differ significantly from their control group. It 
was felt that time is required for the development of com- 
patible attitudes, and that in the late experimental group 
the introduction of shock occurred too late in learning for 
the effects of these attitudes to be reflected in perform- 
ance. Those individuals in whom responses incompatible 
with learning were induced, learned more slowly than their 
controls regardless of the stage in practice at which shock 
was introduced. 

The results of the experiment suggest that in the 
compatible-response situation, drive summation may seem 
to occur and the data obtained may conform to Hullian pre- 
dictions. However, the results can be handled equally well 
in terms of response concepts. In the incompatible- 
response situation drive summation also may occur, but 
the data are not likely to suggest it, and generally can best 
be dealt with by response hypotheses. 

It is concluded that anxiety can best be conceptualized 








as having both drive properties and associated responses. 
If accurate predictions of performance are to be made, 
both of these aspects must be taken into account. The dat 
suggest, in addition, that responses associated with the 
introduction of shock are different for different individuals, 
so that accurate predictions require that these individual 
differences also be considered. 

Microfilm $2.50; Xerox $4.20. 76 pages. 


THE PREDICTION OF LONG TERM FOLLOW UP 
CONDITIONS OF SCHIZOPHRENIC PATIENTS BY 
MEANS OF THE RORSCHACH TEST 


(L. C. Card No. Mic 59-6929) 


Barry Bricklin, Ph.D. 
Temple University, 1959 


Purpose 

The purpose ofthe paper was to develop a means of prog- 
nosticating the outcome status of schizophrenic patients 
after along term interval by means of the Rorschach Test. 


Procedure 

The clinical and life histories of thirty schizophrenic 
patients were studied over a ten year interval. Each pa- 
tient was designated as “ unimproved” or “improved” over 
the interval. Rorschach records which had been adminis- 
tered at the starts of the intervals were then examined 
and differential prognostic criteria were isolated and 
weighted. A patient’s total score isthe sum of the weights 
of the criteria or signs found on his Rorschach record. 
The hypothesis was set up that a score of two and more 
would indicate that that schizophrenic patient would be un- 
improved after a long term interval and a score of one and 
less would indicate that that patient would be improved 
after the same interval. To test this hypothesis “blind” 
predictions (follow up status of patient not known) made on 
the basis of the prognostic criteria were compared to 
statements of actual followup conditions made onthe basis 
of clinical and life histories. Follow up conditions were 
assessed along the following dimensions: (1) Thought 
processes: relevance, orientation, and insight; (2) Social 
interest: degree and appropriateness of affect; (3) Employ- 
ability. If a patient moved in a positive direction along 
these three dimensions he was designated as “improved” 
and if he moved in a negative direction or made no move- 
ment he was designated “unimproved”. 


Samples 

The hypothesis was checked on two samples of schizo- 
phrenic patients. One consisted of 70 cases from the New 
York Psychiatric Institute and the other of 103 cases from 
a Veteran’s Administration Regional Office and a Veter- 
an’s Administration Hospital. The two samples differed 
in age, 1Q, (p< .01), hospitalization status, and time 
elapsed between onset of symptoms and Rorschach test. 
The mean follow up interval was 6.25 years (SD = 3.12). 


The Rorschach Prognostic Criteria (the numbers in paren- 
theses are weightings) 


(4) I: M=0 or 1 and Sum weighted Color Responses 
outweighs M by 3. 
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(2) II: Response repetition. 


(2) If: Vagueness and/or inappropriateness of per- 
ception or conception. 


(2) IV: Indeterminate form responses given with 
apparent self satisfaction. 


(2) | V:Breakdown of Interpretive Attitude. 
(2) VI: Absurdly inconclusive explanations. 
(2) VII: Absence of human content. 

(2) VIII: F plus per cent (F + %) 60 or less. 


(1) IX: Not more than 5 determinant categories rep- 
resented. 


(1) X: Notmorethan 5content categories represented. 
(2) XI: No M. 
(-2) XII: At least 5 M. 


In applying these signs the scoring system as outlined 
in Piotrowski’s Perceptanalysis (1957) must be used. 


Results 

a. N= 170. Three independent clinicians designated 
twenty-two of the seventy patients as having improved over 
the mean six year interval and forty-eight as unimproved 
over the same interval. There were only two disagree- 
ments among the clinicians in initial designations and these 
were resolved in open conference. The prognostic cri- 
teria predicted with 90 per cent accuracy these follow up 
conditions (Table I). 





TABLE I 


CHI SQUARE ANALYSIS OF CRITERIA SCORES OF 
22 IMPROVED AND 48 UNIMPROVED 
SCHIZOPHRENIC PATIENTS (N=70) 





Follow Up Status 











Criteria Scores Improved Unimproved Total 
2 and more 4 45 49 
1 and less 18 3 21 
Total 22 48 70 





df=1; Chi square = 41.03; p<.01; 45 + 18/70 = 90% 


b. N= 103. Two independent clinicians designated 
twenty-four patients as improved and seventy-nine as un- 
improved. These follow up conditions were predicted with 
89 per cent accuracy (Table II). 


TABLE I 


CHI SQUARE ANALYSIS OF CRITERIA SCORES OF 
24 IMPROVED AND 79 UNIMPROVED 
SCHIZOPHRENIC PATIENTS (N=103) 





Follow Up Status 











Criteria Scores Improved Unimproved Total 
2 and more 2 70 72 
1 and less 22 9 31 
Total 24 79 103 





df=1; Chi square = 56.66; p<.01; 70 + 22/103 = 89% 








c. Reliability. Five independent raters applied the 
criteria to seven unimproved and three improved schizo- 
phrenic Rorschach records with 96 per cent agreement as 
to correct prediction. Another independent rater scored 
twenty-five records with 96 per cent agreement with the 
author as to correct prediction. 

Microfilm $2.50; Xerox $5.40. 110 pages. 


AN EXAMINATION OF THE RELATIONSHIP 

BETWEEN SEVERAL THERAPIST-PATIENT 

VARIABLES AND THE ADEQUACY OF THE 
THERAPEUTIC RELATIONSHIP - 


(L. C. Card No. Mic 59-1530) 


Thomas Eugene Butcher, Ph.D. 
Louisiana State University, 1959 


Supervisor: Dr. Joseph G, Dawson, Jr. 


The present study reports an attempt to examine the 
relationship between several characteristics of therapists 
and their patients in the framework of the therapeutic re- 
lationship. 

Fifteen psychotherapists and their patients served as 
subjects in the investigation. Each subject was asked to 
describe himself, his ideal self, himself as he was ina 
therapy session and to predict the self-description of the 
other person in the relationship by using a Q-sort tech- 
nique. The therapy session mentioned above was observed 
through a one-way vision mirror. The observer described 
the therapist and patient using the technique above and de- 
scribed the relationship using Fiedler’s Ideal Relationship 
Q sort. 

Stable statistical relationships were found between the 
adequacy of the relationship and (1) congruence, (2) adjust- 
ment, (3) ability of the patient to perceive his therapist 
objectively, (4) ability of the therapist to trust and identify 
with his patient, (5) ability of therapist to be less defensive 
and more comfortable in the relationship. A stable rela- 
tionship was also found between congruence and adjustment. 
No relationship was found between the therapist’s ability 
to form an adequate relationship and his ability to predict 
his patient’s self-description. 

Microfilm $2.50; Xerox $3.60. 64 pages. 


THE EFFECTS OF PROCHLORPERAZINE 
(COMPAZINE) ON DELUSIONAL BEHAVIOR 


(L. C. Card No. Mic 59-6768) 


John Fitzhugh Cogswell, Ph.D. 
The Pennsylvania State University, 1959 


The purpose of the study was to conduct a controlled 
investigation of the effects of prochlorperazine (Compa- 
zine) on manifest delusion in chronic hospitalized schizo- 
phrenics, and to relate the treatment effects to the amount 
of anxiety and the distance from interpersonal relations 
prior to treatment. Also, it was planned to study the rela- 
tionships between anxiety and delusion, delusion and dis- 
tance from interpersonal relations, and anxiety and distance. 
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The hypotheses regarding relationships were derived from 
the theoretical model of the approach-avoidance conflict 
formulated by Dollard and Miller. 

The subjects were eighty patients in residence at the 
Brattleboro Retreat, Brattleboro, Vermont, who had been 
diagnosed as chronic schizophrenic and rated as mani- 
festly deluded. The tranquilizing drugs that any of the 
subjects were receiving prior to the research were dis- 
continued one month before pretreatment testing. The pa- 
tients were tested and rated prior to treatment and while 
on treatment. Following the first testing the patients were 
matched in pairs on the basis of the rating of amount of 
manifest delusion. One member of each pair was assigned 
randomly to Compazine treatment and the other to the 
placebo treatment. When the patients were on treatment 
for six weeks they were evaluated again. Thirty-two pairs 
of patients completed the planned dosage schedule and the 
second testing. The measuring instruments included rat- 
ings of the amount of manifest delusion, the amount of 
autism, and the amount of delusional concern; the palmar- 
sweat stain index described by Mowrer; the MMPI; and 
the Hospital Adjustment Scale. Portions of the data were 
treated by the analysis of variance design for matched sub- 
jects, andthe Pearson product-moment correlation methods. 

Support was found for the hypothesis that individual dif- 
ferences in anxiety are positively correlated with differ- 
ences in manifest delusion when the measure of anxiety is 
the rating of concern associated with delusion. However, 
none of the other four measures of anxiety correlated sig- 
nificantly with the rating of delusion. Therefore, the 
single significant positive correlation between the meas- 
ure of concern and delusion should be interpreted with 
caution as support for the above hypothesis. Support also 
was found for the hypothesis that individual differences in 
pretreatment anxiety are correlated with differences in 
delusion reduction under Compazine therapy when the 
measure of anxiety is the palmar sweat mean. The hypoth- 
esis stated above was supported by only one of the corre- 
lations between anxiety and delusion reduction, therefore 
this finding should be interpreted with caution. The hy- 
pothesis that individual differences in pretreatment anx- 
iety are positively correlated with differences in delusion 
reduction under placebo therapy was not supported by the 
results. The results suggest that individual differences 
in distance from interpersonal relations are positively, 
rather than negatively, correlated with differences in mani- 
fest delusion when the measures of distance are both the 
rating of autism and the Hospital Adjustment Scale. The 
results do not support the hypotheses that individual dif- 
ferences in pretreatment distance from interpersonal re- 
lations are negatively correlated with differences in 
delusion reduction under both Compazine and placebo 
therapy. Finally, the findings do not support the hypothe- 
sis that manifest delusion is less for Compazine therapy 
than for placebo therapy. 

Microfilm $2.50; Xerox $8.20. 180 pages. 









THE RELATIONSHIP BETWEEN CERTAIN 
PERSONALITY VARIABLES AND PRIOR 
OCCUPATIONAL STABILITY OF PRISON INMATES 


(L. C. Card No. Mic 59-6453) 


Leonard Marlin Cohen, Ed.D. 
Temple University, 1959 


The purpose of this study was to investigate and clarify 
the relationship between occupational stability and person- 
ality traits as measured by psychological tests. These 
traits included intelligence, measured vocational interests, 
personality characteristics, occupational level, vocational 
aspiration, job satisfaction, test dissimulation, and miscel- 
laneous correlates. 

A sample of 200 male felons confined in a penal classi- 
fication center was selected with the following require- 
ments: all possessed a minimum I.Q. of 90, a valid 
verification score in the Kuder Preference Record, worked 
in and were sentenced from the County of Philadelphia. 
The inmates were classified as occupationally stable or 
unstable according to their rank on an occupational index 
designed to measure job tenure and stability. Verification 
of tenure and jobs held was made for the stable group. In 
addition, the following tests were administered: The Re- 
vised Beta Examination, Temple Vocational Inventory, 
California Psychological Inventory, and the Kuder Prefer- 
ence Record, Vocational Form C. 

In assessing occupational stability no statistically sig- 
nificant differences were found with respect to intelligence 
and the measures of vocational interests. The Occupa- 
tionally Unstable were more prone to avoid tasks of an 
intellectual challenge and abstain from work of a verbal 
and clerical nature. Tetrachoric correlations from wide- 
spread classes indicated that the Kuder and Temple inven- 
tories were substantially independent measures. Disparity 
between claimed as against measured vocational interests 
was seen to exist in both the Stable and Unstable cases. 
The latter, however, evinced less realistic and more ill- 
defined vocational goals, often admitting incertitude and 
dissatisfaction. In areas of Socialization, Maturity, and 
Responsibility, high statistically significant differences 
were found indicating the Stable group to be a much better 
adjusted one. There was no evidence of test dissimulation. 
The Stable members were found to be married and to have 
received an honorable discharge from military service 
with greater frequency than the Unstable group. Chrono- 
logical age, race, and claimed formal education did not 
differentiate the Stable from the Unstable members. 
Crimes of Homicide and Larceny were found more often 
in the Stable group while Burglary, Robbery, and Assault 
were found with greater frequency in the Unstable cases. 

Occupational aspiration findings point up the need for 
both increased training in the Skilled occupations and an 
expanded program of vocational and personal counseling. 
Measured occupational interests showed little relationship 
to occupational stability. Problems of interpersonal rela- 
tions center around the conflict areas of dependency- 
autonomy and masculinity-femininity. 

Implications for further research were suggested, es- 
pecially as they relate to the development of a scale or 
group of scales assessing Occupational Stability. 

Microfilm $2.50; Xerox $5.00. 98 pages. 
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AN EXPERIMENTAL TEST OF EYSENCK’S 
AND CATTELL’S THEORIES OF 
EXTRAVERSION-INTROVERSION 


(L. C. Card No. Mic 59-6544) 


Charles Daniel Dowdy, Ph.D. 
University of Pittsburgh, 1959 


This study was conducted as an experimental test of 
Cattell’s and Eysenck’s differing explanatory theories of 
EXTRAVERSION-INTROVERSION. The central hypothe- 
sis of Cattell’s theory is that introverts are predominantly 
disposed to attend to internal stimulus; whereas, extraverts 
are predominantly disposed to attend to external stimuli. 
The behavior of introverts is significantly controlled by 
such internal stimuli in contrast to extraverts whose be- 
havior is significantly influenced by external stimuli. The 
central assumption of Eysenck’s theory is that extraverts 
and introverts develop reactive inhibition in significantly 
different manner. Extraverts develop rapid and strong 
reactive inhibition; whereas, introverts develop reactive 
inhibition slowly and in weak degree. 

To test these assumptions three experimental problems 
were designed in such a way that predictions of results 
could be made on the basis of each theory. These experi- 
mental problems were: a discrimination problem, a single 
alternation problem, and a double-alternation problem. 
These three problems represent a sequence which hypo- 
thetically produces reactive inhibition effects which are 
minimal for discrimination, moderate for single alterna- 
tion and greatest for double alternation. In the same three 
problems the necessary controlling stimuli are external 
in the discrimination problem, largely internal in the single 
alternation problem, and almost wholly internal in the 
double-alternation problem. Predictions based upon Cat- 
tell’s theory were: (a) discrimination—superiority of 
extraverts because controlling stimuli are external; (b) 
single alternation—superiority of introverts because con- 
trolling stimuli are internal; (c) double alternation— 
superiority of introverts because controlling stimuli are 
internal. Predictions based upon Eysenck’s theory were: 
(a) discrimination—similar results for extraverts and 
introverts because of minimal reactive inhibition; (b) single 
alternation—superior extravert performance because 
strong reactive inhibition produces simple alternation 
tendencies; (c) double alternation—superior introvert per- 
formance because simple alternation tendencies produced 
by strong reactive inhibition conflict with the double- 
alternation pattern. 

A group of extraverts (N = 15) and a group of intro- 
verts (N = 15) were assigned to each experimental problem. 
These six groups of subjects were chosen on the basis of 
their extraversion-introversion scores on the Maudsley. 
Subjects having high scores were categorized as extra- 
verts; subjects with low scores were labelled introverts. 
Materials and instructions were standard for the three 
separate experiments. On the discrimination problem the 
subject had to identify two bright colored blocks as VECS 
and three dull colored blocks as NOT VECS; on the single 
alternation problem the subject had to learn to respond in 
the sequence VEC, NOT VEC without regard to the blocks 
as stimuli. On the double-alternation problem the subject 
had to learn to respond in the sequence VEC, VEC, NOT 
VEC, NOT VEC without regard to the blocks as stimuli. 
The criterion of success was the attainment of eight suc- 





cessive correct responses supported by the subject’s ver- 
balization of the correct principle of solution. 

Statistical analysis of the data gave the following re- 
sults: (a) Extraverts and introverts do not differ signifi - 
cantly on discrimination ability. (b) Extraverts and 
introverts are not differentiated either by tendencies to 
differential reactive inhibition effects or by differential 
response to external and internal simuli. These findings 
apply to both the single and double-alternation experi- 
ments. These findings covered the theories and hypothe - 
ses that were the focus of interest for this study. When 
these proved to be wholly negative, a special analysis was 
done concerning the level of neurotic tendencies in the 
double -alternation groups and their performance on double 
alternation. Results indicated that extravert success and 
failure were not related to neuroticism. Introvert suc- 
cess and failure on double alternation showed a suggested 
relationship between failure and high neuroticism. 

Under the conditions of this study the following conclu- 
sions may be stated: (a) Extraverts and introverts are 
not differentiated by their responses to external and in- 
ternal stimuli. (b) Extraverts and introverts do not 
demonstrate differences in reactive inhibition effects. 
(c) Neuroticism as a variable should be considered in the 
performance of extraverts and introverts on experimental 
problems. Microfilm $2.50; Xerox $4.00. 75 pages. 


SUPERIOR READERS VERSUS MEDIOCRE 
READERS: A COMPARISON OF 
EGO ORGANIZATIONS. 


(L. C. Card No. Mic 59-6914) 


John Thomas Fauls, Ph.D. 
Florida State University, 1959 


A group of 150 female college students between the 
ages of 18-21 was given a special six weeks course in 
reading. Speed scores significantly increased on the Har- 
vard Reading Test by the end of the Course. Six months 
later the group mean was still significantly high. Compre- 
hension scores remained statistically the same at the end 
of the Course and at the six months Follow-up study. 

It was noted that speed and comprehension scores had 
no correlation between them a fact which explains why it 
was possible to raise speed scores significantly without 
affecting comprehension. Two of the underlying parame - 
ters of reading efficiency seem to be, therefore, reading 
speed and reading comprehension. 

The major area of concern in the Reading Course was 
the attitude of the individual toward the reading process. 
The only mechanical devices utilized were the Harvard 
Reading Films, and their main purpose was to reduce anx- 
iety levels of individuals who needed a basis on which to 
rationalize their attitude change toward the reading proc- 
ess. Although the nature of the Course seemed to be simi- 
lar to that of group psychotherapy it was pointed out that 
due to the normalcy of the individuals involved the process 
could more properly be defined as “remedial” education. 

An extensive reliability study had been undertaken in 
order to determine the equivalence of the three forms of 
the Harvard Reading Test before any of the data were 
analyzed and slight statistical corrections had been found 
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necessary at both low and high speed ranges, with more 
correction being needed at higher speeds. It can therefore 
be reliably assumed that changes in reading speed and 
comprehension were products of changes in the readers 
themselves and not the result of local unreliability of test 
forms. 

During the Reading Course each student was given a 
diagnostic battery of tests consisting of the following: the 
vocabulary sub-test of the Wechsler-Bellevue, the Bender- 
Gestalt Test, the House-Tree-Person Test, and the Group 
Rorschach. 

The test protocols of the post-Course mediocre read- 
ers were analyzed with regard to the “defense” reactions 
most frequently utilized under stress. In every case the 
qualitative analysis revealed that the most ego-syntonic 
reactions were those of repression and denial. The char- 
acter structure, therefore, was primarily hysterical. 

The “defense” reactions of the post-Course superior 
readers that appeared to be most acceptable to the ego 
(as revealed by the test protocols) were those of reaction 
formation, isolation, intellectualization, and undoing. This 
was found in every case of a matched group of superior 
readers. The character structure of this superior reader 
group was therefore primarily obsessive-compulsive. 

The superior performance of the students with ob- 
sessive-compulsive type character structures was attribut- 
able to their superior potential to profit from educational 
experience and to change their ego organization of defenses 
specifically in the area of hostility produced by authori- 
tarian writers who endlessly belabor a point. This chan- 
neling or adaptation takes the form of constructive criti- 
cism of written material and/or skimming over repetitious 
material at high rates of speed. 

Individuals with hysterical type character structures 
showed less potential to profit from educational experience 
and ability to change their ego organization of defenses. 

A possible explanation for their inability to sublimate this 
type of hostility may be due to the fact that they gain most 
of their status through the approval of an authoritarian 
figure or system, and therefore were especially fearful of 
retaliation. Complementary to this is the fact that they 
have no way of channeling anxiety, i. e. they have no sec- 
ondary defenses. 

Microfilm $2.50; Xerox $4.60. 87 pages. 


THERAPY GROUP COMPOSITION: 
PERSONAL-INTERPERSONAL VARIABLE. 


(L. C. Card No. Mic 59-6075) 


Richard Louie Gross, Ph.D. 
University of Utah, 1959 


Chairman: Ernst G. Beier 


Personal and Interpersonal behavior in psychotherapy 
groups was recently identified by Hill and Hill (1957). 
Personal behavior referred to a patient’s discussion of 
his personal problems, life experiences, or adjustment. 
Interpersonal behavior involved discussion of current emo- 
tional reactions to other members of the therapy group. 

These two behavior types appeared to be important 
group composition variables and a study of composition in 
terms of these variables was suggested. 








The personality characteristics of patients who were 
strongly Personal or Interpersonal were determined. These 
characteristics were translated into Schutz’s (1959) need 
system, and his FIRO-B test was used as an objective ex- 
ternal predictor for Personal and Interpersonal subjects. 
A pilot study confirmed that the FIRO-B was a highly valid 
predictor of patients who would behave in a Personal or an 
Interpersonal manner in therapy groups. 

Twelve Personal and 12 Interpersonal subjects were 
studied under differently composed groups: (a) two groups 
composed homogeneously of six Personal subjects each 
and two groups composed homogeneously of six Interper- 
sonal subjects each, and (b) four equally balanced hetero- 
geneous groups each composed of three Personal and three 
Interpersonal subjects. Each group met only once so as to 
reduce the influence of group development processes. Half 
of the subjects experienced the homogeneous and half the 
heterogeneous composition first. 

The variables of sex, group experience, length of hos- 
pitalization, diagnosis, and sociometric relationships were 
not controlled in this study. The relationships of these 
seven variables to group behavior was analyzed statisti- 
cally, and none were found to be significantly related. 

The sequence effects of experiencing first the homo- 
geneous or the heterogeneous composition were analyzed. 
No sequential effects were found on 11 of the 12 categories 
tested. 

Three levels of reaction to group composition were 
measured: (a) the induced verbalizations of the subjects 
in the therapy session, (b) the thoughts and feelings which 
the subject experienced, but may not have verbalized during 
the sessions, and (c) the subjective evaluation by the sub- 
jects of the sessions. 

The verbalizations during the therapy session were 
scored on the Hill and Hill Interaction Matrix for Group 
Psychotherapy (1958). The unverbalized thoughts and feel- 
ings experienced during the session were elicited by the 
Stimulated Recall Technique (Bloom, 1952a) and scored on 
the Content dimension of the Hill and Hill Matrix and on 
Bion’s (1949) Emotion modality. 

On the basis of this study the following conclusions 
were advanced: 

The Personal-Interpersonal variable is important to 
therapy group composition. 

The FIRO-B test, when analyzed in terms of this investi- 
gator’s expected Personal and Interpersonal profiles, is 
a valid selective device for Personal and Interpersonal 
subjects. 

First meetings of homogeneous Personal and homoge - 
neous Interpersonal groups enable the members to function 
in their preferred modes, to operate at a high level of 
therapeutic work, and to express material of a potentially 
therapeutic nature. 

First meetings of heterogeneous Personal and Inter- 
personal groups tend to lower the therapeutic work level, 
decrease the expression of potentially therapeutic material, 
and to stimulate the subjects to behave similarly in terms 
of the Personal-Interpersonal variable. 

Personal subjects seem to learn to be more Interper- 
sonal with increased group experience regardless of the 
composition of the groups. 

The composition differences effect the thought proces- 
ses of the subjects as well as their overt verbal behavior. 

The subjects did not show a preference for either the 
homogeneous or heterogeneous groups. 
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Suggestions were made for future research utilizing 


the methodology of this study. 
Microfilm $2.50; Xerox $5.80. 120 pages. 


DEPENDENCY CHANGES IN PSYCHOTHERAPY 
AS A FUNCTION OF THE DISCREPANCY 
BETWEEN CONSCIOUS SELF-DESCRIPTION AND 
PROJECTIVE TEST PERFORMANCE 


(L. C. Card No. Mic 59-6781) 


Kenneth Heller, Ph.D. 
The Pennsylvania State University, 1959 


The purpose of the present investigation was to study 
the dependent behavior of psychotherapy clients as ex- 
pressed in a multilevel pattern. Specifically, three hy- 
potheses were considered: 

1. Those clients with the largest pre-therapy discrep- 
ancy in dependent behavior between self-descriptive and 
projective test performances change the most in their 


overt dependent behavior over the course of psychotherapy. 


2. Those clients with the largest pre-therapy discrep- 
ancy in dependent behavior between self-descriptive and 
projective test performances change the most in the size 
of this discrepancy over the course of psychotherapy. 

3. There is a positive relationship between changes in 
the overt dependent behavior of clients noted in the actual 
therapeutic situation and changes in their overt dependent 
behavior noted in the context of a situational test. 

The first two hypotheses were based on the assumption 
that incongruities in the expression of motives at different 
levels of behavior are a reflection of intraindividual con- 
flict over the direct expression of these motives. Follow- 
ing Leary’s formulation, it was expected that the greatest 


change would occur in individuals with large discrepancies, 


since such discrepancies are said to characterize individ- 
uals without rigid personality structures, but who are in 
strong conflict. The third hypothesis represented an at- 


tempt to determine the extent to which changes in in-therapy 


overt dependent behavior would generalize to an extra- 
therapeutic overt situation. 


Procedures: A design was used which involved two treat- 
ment conditions: therapy (experimental group) and no- 
therapy (control group). Thirty clients were randomly 
assigned to the two treatment conditions, and then the 15 
clients in the experimental group were randomly assigned 
to ten therapists. While the therapists were free to see 
their clients for as long as it was deemed necessary, data 
were collected for only the first 15 sessions of therapy. 
All clients were scheduled to be seen twice weekly for 50 
minute interviews. The 15 control clients were placed on 
a waiting list and did not participate in psychotherapy dur- 
ing the seven and one-half week period of data collection. 





Measures: Two aspects of dependent behavior, labelled in 
the present investigation “Seeks help from others” and 


“Agrees readily with others”, were considered. Conscious 


self-descriptive dependent behavior was measured by the 
Succorance, Deference, and Autonomy scales of the Ed- 
wards Personal Preference Schedule. Dependent behavior 
expressed at the projective test level was determined by 


judges’ ratings of stories written to eight TAT cards and 
the four cards of the Picture Impressions. At the level of 
overt behavior, two measures were employed: (1) a situa- 
tional test of dependency developed in the present investi- 
gation from Borgatta’s role-playing form of the Rosenzweig 
P-F Study; (2) judges’ ratings of dependent behavior ex- 
hibited in the second and next to last (or fifteenth) inter- 
views. All measures, except those based on the taped 
interviews, were administered pre-therapy and again after 
15 sessions (or after therapy had been completed for those 
clients who terminated earlier than 15 sessions). 


Results and Conclusions: The three hypotheses were not 
supported by the results of the study in that the difference 
between experimental and control correlations were not 
significant at the five per cent level of confidence. Since 
pre- and post-therapy scores were highly correlated for 
all measures except the projective test measure, the pos- 
sibility exists that few changes in the behavior measured 
occurred over the course of 15 sessions of psychotherapy. 
It may be that in the early stages of therapy, the changes 
most likely to occur involve emotional catharsis rather 
than changes in a habitualized manner of responding in an 
interpersonal situation. The assumption that the TAT 
measures behavior at a “deeper” level than that tapped by 
self-reporting inventories, was also questioned. 
Microfilm $2.50; Xerox $6.40. 132 pages. 








A STUDY OF CONCEPT FORMATION IN A GROUP 
OF SUPERIOR, AVERAGE AND MENTALLY 
RETARDED CHILDREN OF SIMILAR MENTAL AGE: 
A COMPARISON OF THE CONCEPT FORMATION 
OF BOYS AND GIRLS WHOSE MENTAL AGES 
ARE BETWEEN 9-6 AND 10-6, BUT WHOSE 
INTELLECTUAL LEVELS VARY FROM 
SUPERIOR TO MENTALLY RETARDED. 


(L. C. Card No. Mic 59-6241) 
Dorothy Hale Hughes, Ph.D. 
New York University, 1959 


Chairman: Professor Brian E, Tomlinson 


Problem 


The purpose of this investigation was to determine and 
compare the nature and extent of concept formation in a 
group of superior, average, and mentally retarded children 
of similar mental age but who differed in chronological 
age and in intelligence level. 


The Research Subjects 








The superior subjects were between 6-6 and 8-4 in 
chronological age, with a mean I. Q. score of 135; the aver- 
age subjects were between 8-8 and 10-9 with a mean I. Q. 
score of 104; and the mentally retarded subjects were be- 
tween 12-11 and 17-1 with a mean I. Q. score of 72. 

The subjects were American born from English speak- 
ing homes, attending public school. They were adjudged 
relatively free from overt symptoms of emotional disturb- 
ance and were without evidence of organic brain damage. 

The three groups were equated for mental age, which 
ranged from 9-6 to 10-6. 
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Test Battery 
The concept formation of each subject was measured 
by the following battery of tests: 
1. Weigl-Goldstein-Scheerer Color Form Sorting Test 
(C FS) 
2. Goldstein-Scheerer Object Sorting Test (OS T) 
3. Similarities Sub-Test from the Wechsler Intelligence 
Scale for Children 
Each subject’s performance was scored for level of 
concept formation (abstract-conceptual, functional, and 
concrete responses). Sorting characteristics and unusual 
responses were analyzed for evidence of extreme concret- 
ism. Inter- and intra- group comparisons were made 
to determine significance of differences. 





Summary of the Results 

1. The mean conceptual level of functioning of all 
groups was concrete with one exception. The mean of the 
superior group on the verbal part of the C F S test was at 
the abstract-conceptual level of concept formation and 
was significantly higher than the verbal means of the aver- 
age (functional level) and retarded (concrete level) groups. 
No other significant differences occurred among the groups 
with respect to mean conceptual level of performance on 
the concept formation tests. However, S Group’s sorting 
mean (functional level) exceeded the sorting means of A 
and R Groups. 

2. Although the superior group exceeded the other two 
groups in abstract-conceptual responses on all tests ex- 
cept OS T Part I, sorting, on which the retarded subjects 
gave the highest number of abstract-conceptual responses, 
significant differences in concept formation occurred on 
only two tests. The superior subjects gave significantly 
more abstract-conceptual responses on the verbal part of 
the C F § test and on OS T Part II than the other subjects. 

3. All subjects sorted predominantly for form rather 
than color on the C F S test and made some spatial arrange- 
ment of the objects. 

4. The retarded group ranked second in mean concep- 
tual level of performance on all tests except the C FS 
test, on which the average subjects were second. 

5. Unusual definitions on the OS T and Similarities 
tests were given more frequently by all groups than con- 
ceptual responses, which indicates these tests were too 
difficult for this mental age level (9-6 to 10-6). 

6. Types of unusual definitions varied within each 
group and on each test with the exception of OS T Part I, 
verbalization, on which all groups were high in Fabulated 
responses. Inter- group variability in unusual definitions 
on the other tests seems related to the type of conceptual 
task required and the chronological age and intelligence 
level of the respective groups. 

Quantitative results substantiate the first hypothesis 
that there is a difference in the nature and extent of con- 
cept formation among superior, average, and mentally 
retarded children of the same mental age. 

The second hypothesis that the three intelligence groups 
would differ significantly one from another in conceptual- 
izing ability in the following order: (1) superior, (2) aver- 
age, and (3) mentally retarded, was not substantiated. The 
superior subjects were significantly hgiher than the other 
two groups in conceptualizing ability on the verbal part of 
the C F S test and exhibited a trend in this direction in 
sorting behavior. No other significant differences were 
found. Microfilm $3.20; Xerox $11.05. 245 pages. 








A COMPARISON OF VARIOUS STATISTICAL 
PROCEDURES AND METHODOLOGICAL TECHNIQUES 
IN THE SELECTION OF LIFE INSURANCE AGENTS 


(L. C. Card No. Mic 59-6424) 


Kenneth Calvert Kramer, Ph.D. 
University of Houston, 1959 


The purpose of this study was to compare linear vs. 
configural techniques of analysis on various devices used 
in the selection of life insurance agents and to evaluate 
the relative merits of clinical methods as an adjunct to 
actuarial methods. 

A modified configural analysis of the Edwards Personal 
Preference Schedule showed no significant improvement 
over the usual linear techniques most often employed in 
selection research. Neither statistical technique showed 
any relationship between the objective personality test 
scores and a job success criterion. 

A configural analysis of job application blank data did 
reveal meaningful relationships to the criterion which were 
concealed or confounded by linear correlational analysis. 
Limitations of sample size prevented the development of a 
precise prediction equation, but the data indicate the value 
of using function-free multiple regression techniques on 
these kind of data. 

A sentence completion test was developed which achieved 
adequate scoring reliability (r= .91), and yielded a tetra- 
choric correlation of .60 (.01 level) with a criterion of job 
success on a cross-validation sample. 

The neglect of clinical methods of prediction in selec- 
tion research as well as their possible value is discussed. 
A need for an optimal combination of sophisticated clinical 
methods and function-free actuarial techniques in industrial 
selection work is indicated. 

Microfilm $2.50; Xerox $8.60. 188 pages. 


THE EFFECT OF VARIED DEGREES OF PICTORIAL 
AMBIGUITY ON FANTASY EVOCATION: 

A COMPARATIVE ANALYSIS OF TWO TECHNIQUES 
OF PRODUCING GRADATED AMBIGUITY WITH 
THEMATIC APPERCEPTION TEST CARDS WITH 

RESPECT TO THE AMOUNT OF FANTASY EVOKED. 


(L. C. Card No. Mic 59-6244) 


David Laskowitz, Ph.D. 
New York University, 1959 


Chairman: Professor Milton Schwebel 


The purpose of the present study was to investigate the 
effects of varied degrees of pictorial ambiguity on the 
amount of fantasy elicited. Ten Thematic Apperception 
cards were selected as stimulus materials for the develop- 
ment of four-stage ambiguity gradients. The ten cards 
provided the basis for constructing two sets of pictorial 
stimuli, five cards being assigned to each set. Each of the 
five cards for each of the sets served as a standard from 
which three gradated steps of ambiguity were induced. The 
method for experimentally inducing ambiguity was different 
for the two sets. With one of the sets, ambiguity was cre- 
ated by photographing the standard cards progressively 
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out-of-focus. With the other set, pictorial ambiguity was 
achieved by a cumulative deletion of contour lines relating 
to expression, age and sex. 

The respondents were given directions which unequivo- 
cally stipulated that a description was wanted of what was 
seen, Fantasy was operationally defined as a transcend- 
ence from pure description, and was measured by Weiss- 
kopf’s Transcendence Index. The Transcendence Index 
was defined as the mean number of comments made in 
response to a pictorial stimulus that went beyond the in- 
structional set to be descriptive. The subjects were 227 
undergraduate college students assigned to four matched 
groups equated for age, sex, socio-economic status, col- 
lege year, and vocabulary skill. The experimental design 
allowed for inter-gz:oup comparisons and also generated 
data in which the individual served as his own control. 

The hypotheses tested were: 

1. Optimal stimulus conditions for fantasy production 
lie in the intermediate range of an ambiguity continuum. 
As a consequence the two terms, degree of pictorial am- 
biguity and extent of fantasy production, were expected to 
relate in a non-monotonic fashion. 

2. Variability in the amount of fantasy elicited is great- 
est at the point of optimal pictorial ambiguity. 

3. The two disparate methods used to experimentally 
induce ambiguity are positively correlated thereby demon- 
strating a degree of functional correspondence with re- 
spect to their fantasy-evoking powers. 

The first hypothesis was not supported. Contrary to 
expectations, both individual-centered and group-centered 
data indicated that maximal fantasy is induced by condi- 
tions of maximal stimulus structure. However, whereas 
the data yielded by the inter-group comparison method 
suggested that there is a monotonic relation between de- 
gree of ambiguity and extent of fantasy arousal, the data 
obtained in which the individual served as his own control 
suggested that the relationship is non-monotonic. How- 
ever, the two procedures for collecting data differed in 
that the one which was individual-oriented presented the 
same subject with a picture at a specific level of ambi- 
guity followed by the stimulus in its most structured form. 
Thus the factor of prior experience was introduced. This 
factor was not involved in the inter-group comparison 
procedure. 

The second hypothesis was partially supported and 
partially negated. With data yielded by photographic ma- 
nipulation of ambiguity, the second hypothesis was con- 
firmed. The optimal ambiguity level for inducing maximal 
fantasy variability was one stage short of full focus. How- 
ever, where ambiguity was created by manipulating line 
drawings, maximal heterogeneity of fantasy scores was 
elicited by the most structured stimulus stage. 

The third hypothesis was confirmed. Significant posi- 
tive rank order correlations were obtained between the 
two disparate methods of inducing ambiguity. 

Another finding was that there was no significant sex 
difference with regard to the extent of transcendence pro- 
duction. Microfilm $2.50; Xerox $6.60. 138 pages. 





A COMPARISON OF THE CONSCIOUS AND 
UNCONSCIOUS IDENTIFICATIONS WITH BOTH 
PARENTAL FIGURES AMONG ADDICTED AND 

NON-ADDICTED MALE ADOLESCENT 
CHARACTER DISORDERS 


(L. C. Card No. Mic 59-6246) 


Conalee Levine, Ph.D. 
New York University, 1959 


The purpose of this study was to determine whether 
addicted male adolescent character disorders were: simi- 
lar or different from non-addicted male adolescent char - 
acter disorders with respect to conscious and unconscious 
parental identification. It was hypothesized that: 

Male adolescent drug addicts diagnosed as character 
disorders were similar to non-addict male adolescents 
with character disorders insofar as the following: 


1.a. Conscious identification was primarily with the 
mother rather than the father. 


b. Unconscious identification was primarily with the 
father rather than the mother. 


2.a. Conscious identification was primarily associated 
with feelings of strength and friendliness. 


b. Unconscious identification was primarily associ- 
ated with feelings of weakness and hostility. 


Twenty male adolescent drug addicts, ages sixteen to 
twenty-one, who were diagnosed as character disorders 
and were patients at Riverside Hospital, were studied. 

The control group consisted of twenty non-addict male 
adolescents with character disorders, ages sixteen to 
twenty-one, who were patients at Bellevue Hospital’s Psy- 
chiatric Division. 

In order to test the hypotheses in this investigation, 
three tests were individually administered to each of the 
subjects: The Interpersonal Checklist, The Interpersonal 
Fantasy Test, and The Sentence Completion Test. The 
scoring system and rating scale used were part of Leary’s 
Interpersonal and Variability System. In addition, case 
data obtained by social workers were utilized. 

The following results were obtained: 

1. Addicted and non-addicted male adolescents with 
character disorders had similar patterns of conscious and 
unconscious identification. Consciously they identified 
with both their mother and father while unconsciously they 
identified with neither parent. The results were statisti- 
cally significant. 

2. Addicted and non-addicted male adolescent charac - 
ter disorders had similar patterns of feelings associated 
with conscious paternal identification. Both groups did 
not associate any one particular feeling tone with their 
conscious paternal identification. 

3. There was only one difference demonstrated be- 
tween addicted and non-addicted male adolescent character 
disorders, and that involved the feelings associated with 
their conscious maternal identification. Addicts’ conscious 
maternal identification was primarily associated with 
feelings of strength and friendliness; the non-addicted 
group didnot associate any one particular feeling tone with 
their conscious maternal identification. These results were 


not statistically significant. 
4. Consciously most of the addicts and non-addicts 
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viewed themselves and both of their parents similarly. All 
three figures were seen as possessing primarily strong, 
friendly feelings. These findings were based on a qualita- 
tive analysis of the data. 

5. On the unconscious level, the picture was somewhat 
different. Most of the addicts and non-addicts saw them-. 
selves as basically weak and hostile. The mother and 
father figures were, however, generally described as in- 
dividuals possessing strength and, in addition, the father 
figure was perceived by most of the subjects in both groups 
as a hostile person. These findings were based on a quali- 
tative analysis of the data. 

Conclusions in this study were limited to the particular 
drug addict population under consideration. This was a 
low socio-economic group which came to a public agency, 
in most instances under court pressure. Whether other 
character disorders--addicted and non-addicted--of differ - 
ent age and socio-economic status, would show similar 
results is open to further investigation. 

Microfilm $2.50; Xerox $8.20. 176 pages. 


AMBIVALENCE AND AMBIGUITY: A STUDY OF 
CONSISTENCIES OF CONFLICT RESOLUTION. 
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Helen Kornfeld Loomis, Ph.D. 
New York University, 1959 


Adviser: George S. Klein 


Psychoanalytic ego psychology and aspects of cognitive 
theory provide bases for expecting consistencies between 
the way a person resolves conflicts evoked by ambiguous 
stimulus situations and the way he copes with the conflict- 
ing feelings of love and hate in ambivalence. 

Three instruments tapped 43 Ss’ responses to ambigu- 
ous stimulus configurations: The Color Word Test, the 
Graduated Picture Series, and the Ambiguous Mountain. 

An Interview, Questionnaire, and Checklist tapped Ss’ ways 
of resolving ambivalence. Pooling the measures of am- 
bivalence enables us to classify Ss two independent ways: 
whether they resolved ambivalence by responding with one 
affect to the exclusion of the other (polarized resolution), 
or whether they responded with both (bi-lateral resolution); 
and, whether the negative affect was acceptable (ego- 
syntonic) or unacceptabie (ego-alien) to them. Ways of re- 
solving ambivalence were then correlated with ways of 
responding to stimulus ambiguity by testing the following 
hypotheses. 














Hypothesis 1 





Ss disrupted on tasks requiring them to respond to only 
one aspect of an ambiguous stimulus configuration will 
have polarized ambivalence resolutions; Ss responding 
adaptively will resolve ambivalence bi-laterally. 


The hypothesis was confirmed. 


Hypothesis 2 





a) Disruption of response to tasks requiring S to respond 





non-selectively to both aspects of an ambiguous stimulus 
will be associated with a polarized resolution; adaptive 
responses will relate to a bi-lateral resolution. 


b) Disruption on these tasks will be associated with a re- 
jection of the negative component of ambivalence, while 
adaptation will relate to resolutions where the negative 
component is ego-syntonic. 


The hypothesis was confirmed. 


Hypothesis 3 





a) Ss aware of both aspects of ambiguity will be aware of 
both sides of ambivalence; Ss aware of one side of ambi- 
guity will also experience one affect to the exclusion of 
the other. 


b) Ss aware of ambiguity will find negative affect ego- 
syntonic; Ss unaware will find hatred ego-alien. 


The hypothesis was confirmed. 


Hypothesis 4 


Ss aware of but not disturbed by ambiguity will not be 
disturbed by the negative feelings in ambivalence. 





The hypothesis was confirmed. 


In sum, Ss responding with both positive and negative 
aspects of ambivalence and those for whom the negative 
component was ego-syntonic responded most effectively 
and adaptively to, and were aware of both aspects of “neu- 
tral” ambiguous stimulus situations. Ss responding with 
only one affect, and those who couldn’t accept their negative 
feelings responded maladaptively to whatever tasks were 
required of them in the ambiguous stimulus situations. 

The variable presumed to underly the observed rela- 
tionship between responding to ambiguity and resolving 
ambivalence involved the adaptive and defensive function- 
ing of the ego and its relation to the control of, delay of, 
and defense against drive. Consistencies observed in an 
individual’s style of adaptively responding to conflict im- 
posed from without (ambiguity) and in his way of resolving 
conflicts originating from within (ambivalence), were ex- 
plained in terms of “cognitive style” variables as a mani- 
festation of the ego processes of control and defense against 
drive, as well as of adaptive response. 

An additional finding emerged after developing a meas- 
ure of “tolerance for ambiguity.” Ss intolerant of ambi- 
guity resolved ambivalence with only one affect: i.e., 
could not “tolerate” ambivalence. Ss tolerant of ambiguity 
could accept within themselves the contradictory disposi- 
tions of love and hate. These findings raised the issue of 
whether the tolerance vs. intolerance for ambiguity di- 
mension referred to one unitary or anumber of independent 
variables relating to each other in some systematic way. 
Results indicated that tolerance for ambiguity could, under 
some circumstances, be treated as one variable, but did 
not preclude the necessity for understanding the cognitive 
processes underlying its constituent components. 

Microfilm $3.10; Xerox $10.60. 240 pages. 
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ASSIMILATIVE PROJECTION IN 
INTERPERSONAL PERCEPTIONS 


(L. C. Card No. Mic 60-83) 


Richard McPherson Lundy, Ph.D. 
The Ohio State University, 1954 


The general problem area of the research is the rela- 
tionships between people. These relationships are con- 
ceptualized in terms of interpersonal perceptions, how 
people “see” one another while they are relating to one 
another. 

Within the area of interpersonal perceptions, two de- 
pendent variables have been selected for study: assimila- 
tive projection and accuracy of prediction. The three 
independent variables, in their broadest statement, make 
up the three propositions of the miniature system with 
which it is attempted to conceptualize the area. 

Proposition I states that perceptual change will be in 
the direction of assimilative projection when the predictor 
focuses his attention upon himself. Change will be in the 
direction of increased accuracy of prediction when the 
predictor focuses his attention upon the other person. 

Proposition II states that validated hypotheses are 
likely to be used again in similar situations or with simi- 
lar people. 

Proposition III states that the degree of the initial hy- 
pothesis about a person is directly related to the increase 
in that hypothesis which takes place during interaction. 

Hypotheses derived from these propositions were in- 
vestigated, using 52 college freshmen and sophomore stu- 
dents in the beginning psychology class at The Ohio State 
University. The subjects, who had volunteered to partici- 
pate, completed the Allport-Vernon Scale of Values, part 
II, Two to three weeks later each subject met with two 
other subjects and discussed a topic for five minutes with 
each of them. Before and after each discussion they filled 
in the A-V Scale as they thought their partners had filled 
theirs in. Before one of the discussions the subject was 
instructed to focus his attention upon himself; before the 
other discussion he was asked to focus attention upon his 
partner. Approximately three weeks after the interaction 
period each subject was asked to choose sociometrically 
one of the two people he had talked with. 

Analysis of the results indicates that Proposition I 
has been supported. The change in the subject's predic- 
tions of their partners, from before to after the interac- 
tion, is in the direction of greater similarity to the 
predictor’s protocol--increased assimilative projection— 
when the predictor focuses attention upon himself. The 
change is in the direction of greater similarity to the pre- 
dicted person’s protocol—increased accuracy—when the 
predictor focuses attention upon the other person. 

Discussion of the findings suggests that assimilative 
projection occurs in situations in which incorporation of 
the other person into already existing constructs about the 
self is facilitated by focusing attention upon the self. Ac- 
curate prediction of the other person takes place when dif- 
ferentiation of self from other is facilitated by focusing 
attention upon the other person. 

Results seem also to support the hypothesis derived 
from Proposition II. If a subject increases in his pro- 
jection score during his first interaction, then we assume 
that projective predictions have been validated; and, being 
validated and generalized, these predictions will be applied 





in greater number and will result in a greater projection 
score at the beginning of the second situation. 

Hypotheses related to Proposition III, however, are 
not supported. The degree of initial projection does not 
seem to bear any general relationship to increase in pro- 
jection. Trends in the data suggest, however, that the 
degree of initial projection may be related to the effec- 
tiveness of focus of attention. Low projectors may be 
more effective than high projectors in their attempts at 
focusing attention upon others and upon themselves. Within 
each individual there seems to be an inverse relationship 
between greater initial projection score and increase in 
projection. 

An additional analysis finds that sociometric choice 
is not related to initial projection, increase in projection, 
or increase in accuracy. It may be related to original 
accuracy of prediction. 

It is felt that the contribution of the dissertation to 
clinical psychology may be in the area of psychotherapy. 
Therapists who, by their training, concentrate upon them- 
selves and what they have to say may succeed only in pro- 
jecting their own ideas upon the patient. Therapists trained 
to pay attention to their patients may be better able to un- 
derstand the particular patient being treated. Patients, by 
the same token, may become more accurate and less pro- 
jective in their perceptions of other people if they can be 
brought around to paying attention to other people instead 
of to themselves. 

If it is assumed that “ good” relations between people 
often depend upon accurate predictions of others, then the 
contribution of the dissertation to social psychology is in 
the area of improved relationships between people. The 
generally held notion that paying attention to other people 
aids in the building of a good relationship with them is 
confirmed. 

The principal contribution has been the development of 
a miniature system of thought and the investigation of 


hypotheses growing out of it. 
Microfilm $2.50; Xerox $5.20. 103 pages. 
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THE DEVELOPMENT AND GENERALIZATION OF 
EXPECTANCIES FOR DELAYED REINFORCEMENT 
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Alvin Raymond Mahrer, Ph.D. 
The Ohio State University, 1954 


In clinical psychology there has been a strong trend 
toward the application of the concepts of learning theories, 
based to a large extent on animal experimentation, to the 
description and explanation of human behavior. One of 
these concepts is “delay of reinforcement.” This concept 
has been extensively applied to the description and ex- 
planation of a wide variety of human situations, varying 
from precise laboratory analogues of animal studies to 
discursive extrapolations applied to complex social phe- 
nomena. 

Perhaps one of the main reasons for the extensive ap- 
plication of this concept is that the consequences of human 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 














PSYCHOLOGY 


3383 








pehavior characteristically appear to be unevenly distrib- 
uted in time. For example, one of the consequences of 
alcoholic indulgence might be escape from immediate prob- 
lems, but it might result in later incapacitation for handling 
daily affairs. A businessman may be faced with a choice 

of obtaining immediate gratification from spending the 
afternoon playing tennis, or obtaining long-term gratifica- 
tion from spending the afternoon doing some business work. 
A college girl often faces the choice of immediate satisfac- 
tion from a weekend of dating, or more remote satisfaction 
from a weekend of studying. Aggressive behavior might 
lead to immediate gratifications but incur severe frustra- 
tion later. Some defensive behaviors might avoid immedi- 
ate punishments but result in the loss of later strong 
gratifications. A person may be faced with the choice of 

a mildly attractive object which he could have immediately, 
or a highly attractive object which he could not actually 
have until a later time. Many women who consider them- 
selves overweight are faced with a conflict between the 
selection of a high calorie meal which offers them im- 
mediate gratifications or a low calorie meal which might 
contribute to a reduction in weight at some future time. 

In these examples, a person is apparently faced with a 
choice of reinforcements whose consequences are unevenly 
distributed in time; one set of consequences is relatively 
more delayed. 

Since delayed reinforcement has been so systemati- 
cally explored in studies of animal learning, it is inviting 
to apply these findings and theoretical interpretations to 
human learning and to complex social behavior which in- 
volve delayed reinforcements. Therefore, concepts which 
have been studied in animal learning provide one source 
of concepts for the description of human learning. A sec- 
ond source is provided by studies of human learning. Con- 
cepts which have been found to be useful in the description 
of human learning studies might also be useful in the de- 
scription of human social behavior which involve delayed 
reinforcements. 

The dissertation deals with the application of a social 
learning theory to the description of delayed reinforce - 
ment in human learning. More specifically, it had three 
general purposes: (1) to describe an aspect of human de- 
layed reinforcement situations from the point of view of 
Rotter’s social learning theory; (2) to offer, from this 
theoretical framework, a variable which might add to pre- 
diction of human behavior in an experimental delayed 
reinforcement situation; and (3) to attempt to test the 
usefulness of this variable in such prediction. 


Background 


Delay of Reinforcement in Animal Learning 

A review of representative animal studies indicated the 
general conclusion that a delay of reinforcement appears 
to be related to a decline or reduction in learning or to 
decreased effectiveness of a reward or punishment; this 
decline is sharp for short delays, becoming much more 
gradual with longer delays. A second general conclusion 
is that secondary reinforcements tend to reduce or even 
to negate the effects of delay. 

Early interpretations of these and other findings were 
represented by Thorndike’s” elaboration of his law of ef- 
fect: there is reason to believe that the sooner a reward 
or punishment comes after the connection acts, the more 
influence it has. In Hull’s* systematic analysis of the 





findings, his interpretation rests on a primary gradient 
of reinforcement, and a goal gradient. This latter is con- 
sidered to be a joint function of the primary gradient of 
reinforcement and the principle of secondary reinforce- 
ment. Spence * has minimized the role of the primary 
gradient of reinforcement. Instead, he has emphasized 
the action of immediate secondary reinforcements which 
develop in the delay situation. 


Delay of Reinforcement in Human Learning 

In human learning, the findings and interpretations 
have been drawn from an extremely broad variety of topics. 
Two major kinds of delayed reinforcement situations were 
proposed. The present investigation was concerned only 
with one kind of delayed reinforcement situation. It was 
noted that it is a question to what extent findings and theo- 
retical interpretations from one kind of delayed reinforce - 
ment situation may be applied to the other kind. 

The general conclusion of the small number of experi- 
mental studies and the larger number of discussions is 
that a delayed reinforcement appears to lose in effective - 
ness or in value. An additional finding is that secondary 
reinforcement, mainly the use of language, markedly re- 
duces or even neutralizes the effects of delay. Such major 
findings, then, to a large extent parallel those from animal 
studies. 

In interpreting these findings, Miller and Dollard® have, 
in general, applied Hull’s principles to delayed reinforce - 
ment situations. The interpretations of both Mowrer ® and 
Miller and Dollard suggest a regular decline in the value 
or effectiveness of a reinforcement with increasing delay 
of the reinforcement. In addition, Mowrer applies the con- 
cept of a gradient to the conditioning of the emotional re- 
sponse of anxiety and to the explanation of the broader 
concepts of neurotic and criminal behavior. Somewhat in 
contrast to these interpretations, Lewin’ does not relate 
temporal remoteness to decreased effectiveness or value 
of a reward or punishment. He suggests that temporal re- 
moteness is related to the “degree of reality” of a reward 
or punishment; its value or effectiveness may be either 
increased or decreased depending on the nature of this 
relationship. 


Delay of Reinforcement as Described within the Frame- 
work of Rotter’s Social Learning Theory 

One of the basic formulas in Rotter’s social learning 
theory is given as: 


BP... or, ma =! (Re, me, 0; & BV) 


The formula may be read as follows: the potential for 
behavior x to occur in situation 1 in relation to rein- 
forcement a is a function of the expectancy of 
occurrence of reinforcement a following behavior x in 
situation 1, and the value of reinforcement a.! ie 


A discussion of the determinants of reinforcement value 
suggested that there were no necessary, fixed relations be- 
tween time or delay and expectancy for subsequent rein- 
forcements, the reinforcement value of these subsequent 
reinforcements, or any of the several ways in which the 
psychological situation appears to determine reinforce- 
ment value. The action of none of these determinants sug- 
gests that a delayed reinforcement would necessarily have 
a lower value than an immediate reinforcement. 

In a discussion of time delay as “one other condition 
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which appears to affect the value of reinforcements,” 
Rotter considered that “expectancy” would seem to be an 
important variable in the explanation of the “apparent 
lower value of reinforcements for some or all individuals 
as a function of delay in time for their occurrence.” 


Statement of the Problem 


The dissertation hypothesized that a behavioral choice 
of an immediate or delayed reinforcement reflected not 
only the value of those reinforcements, but also the ex- 
pectancies of occurrence of those reinforcements following 
the choice in the psychological situation. Presumably, the 
value of a reinforcement was not altered by temporal re- 
moteness; rather, it was suggested that there is alearned 
relationship between delay of a reinforcement and expec- 
tancy for its occurrence. This relationship is not a 
necessary, fixed relationship but instead a learned one, 
characteristic of a particular culture or cultures. If the 
expectancy for delayed reinforcement is a function of past 
learning experiences, the significance of this variable may 
be demonstrated by altering behavior potentials for de- 
layed reinforcements as a function of varying levels of 
expectancy for delayed reinforcements developed in train- 
ing trials. 

The dissertation further hypothesized that in the his- 
torical development of these expectancies one of the sig- 
nificant cues for various levels of expectancy was the social 
agent who was perceived to be instrumental to the occur- 
rence or nonoccurrence of delayed reinforcement. It was 
suggested that the effects of such training experiences 
generalized along the lines of decreasing similarity to the 
social agent involved in the training. It would seem that 
differentiated social agents served as cues for different 
levels of expectancy of delayed reinforcement. 


Experimental Procedure 


The following experiment was designed in relation to 
these general proposals: From a group of eleven toys, 
measures of reinforcement value were obtained by means 
of rank-preferences. From this group a pair of toys was 
selected which so differed in reinforcement value that ap- 
proximately fifty per cent of a preliminary group of second 
and third grade pupils chose the toy of lesser reinforce- 
ment value when it was to be given to them immediately, 
and approximately fifty per cent chose the toy of greater 
reinforcement value when it was to be given to them a day 
later. With this approximately fifty-fifty distribution of 
choices, it was possible to demonstrate changes of behav- 
ior potential for both immediate and delayed reinforce- 
ments. To check on the reliability of the differences 
between the reinforcement values of the pair of toys, 25 
additional pupils were asked to rank the two without any 
conditions of immediate or delayed reinforcement. Since 
24 of the 25 selected the toy to be used as the delayed 
choice toy as higher in value, the test pair was considered 
reliably different in reinforcement value. 

The entire experiment was first carried out with a 
small group of subjects; on the basis of this preliminary 
experiment, modifications were suggested for the final 
experiment. 

To test the usefulness of expectancy for delayed rein- 
forcement, three experimental groups were used, one at 
each of three schools. Training trials were designed to 





develop high, moderate, and low expectancies. Three days 
after the training, the experimenter tested one half of each 
of the three experimental groups by offering them one of 
the test pair of toys: the toy of lower value to be given 
immediately or the toy of higher value to be given the next 
day. In order to compare the choices of immediate and 
delayed reinforcements in the three experimental groups, 
the experimenter had to control for possible differences in 
the initial expectancies (GE). Accordingly, he tested a con- 
trol group at each experimental school without any train- 
ing of this group two weeks before the training of the 
experimental group was begun. : 

In order to test the generalization of the effects o 
training, one-half of each experimental group was tested 
by a second experimenter, a person with whom the groups 
had had no prior experiences. In order to investigate pos- 
sible differences in initial GE in relation to this assistant 
and in relation to the experimenter, at a fourth school the 
assistant tested an additional control group which had 
undergone no previous training. 

The chi square test was used in testing all of the ex- 
perimental hypotheses. 


Hypotheses and Results 


The following null hypotheses were drawn from the gen- 
eral hypotheses and from the experimental design. The 
first three hypotheses pertain to the influence of high, 
moderate, and low expectancies on the choice of immediate 
or delayed reinforcements, 

Null hypothesis 1.—There will be no significant differ- 
ences among experimental groups trained by the first ex- 
perimenter to develop high, moderate, and low expectancies 
for the occurrence of delayed reinforcements in the choice 
of immediate reinforcements offered by the first experi- 
menter. The difference between the high and low expec- 
tancy groups was significant; the difference between the 
high and moderate groups is also significant; the difference 
between the low and moderate groups fell short of signifi- 
cance, although they were in the expected direction, i.e., 
with decreasing expectancy the behavior potential for se- 
lecting delayed over immediate reinforcements declined. 

Null hypothesis 2.—There will be no significant differ - 
ences between a group trained by the first experimenter to 
develop a high expectancy for delayed reinforcements and 
a control group with no training in the choice of immediate 
or delayed reinforcements offered by the first experi- 
menter, This hypothesis was rejected. 

Null hypothesis 3.—There will be no significant differ - 
ences between a group trained by the first experimenter to 
develop a low expectancy for delayed reinforcements and 
a control group with no training in the choice of immediate 
or delayed reinforcements offered by the first experi- 
menter. This hypothesis was also rejected. 

The following set of hypotheses relate to the generality 
or specificity of the expectancy for the occurrence of de- 
layed reinforcements, and also to the amount of generaliza- 
tion of developed or trained expectancies. 

Null hypothesis 4.—There will be no significant differ - 
ences among experimental groups trained by the first ex- 
perimenter to develop high, low, and moderate expectancies 
for the occurrence of delayed reinforcements in the choice 
of immediate or delayed reinforcements offered by the 


second experimenter. 
Null hypothesis 5.—There will be no significant 
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differences between experimental groups trained by the 
first experimenter to develop high and low expectancies 
for the occurrence of delayed reinforcements and a con- 
trol group with no training given the final test by the sec- 
ond experimenter in the choice of immediate or delayed 
reinforcements offered by the second experimenter, The 
results did not warrant rejection of either hypothesis 4 or 
hypothesis 5. 

Null hypothesis 6.--There will be no significant differ- 
ences between a subgroup offered the final test by the first 
experimenter and a subgroup offered the final test by the 
second experimenter in a group that has been trained by 
the first experimenter to develop either a low, moderate, 
or high expectancy for the occurrence of delayed reinforce- 
ments. The results indicated that there were significant 
differences between the low expectancy subgroup given the 
final test by the experimenter and the low expectancy sub- 
group given the final test by the second experimenter, and 
between the two moderate expectancy subgroups; there 
were no significant differences between the high expec- 
tancy subgroup given the final test by the first experi- 
menter and the subgroup given the final test by the second 
experimenter. 

Additional results.—The general hypotheses did not pro- 
vide any basis for predicting the levels of initial expec- 
tancies (GE) of the control groups in relation to the two 
experimenters. However, the results indicated that in the 
final test choice of immediate or delayed reinforcements 
there were no significant differences between the pooled 
control groups with no training offered this choice by the 
first experimenter and a control group with no training 
offered this choice by the second experimenter. 

Further considerations were discussed regarding sev- 
eral topics. First, the effects of intragroup and intergroup 
communication were discussed; suggestions were made 
for the evaluation and estimation of these influences. Sec- 
ond, a procedure for measuring the initial, pretraining 
expectancies (GE) for delayed reinforcement was offered 
for tentative use in clinical description. Finally, further 
implications were drawn regarding the development and 
generalization of expectancies for the occurrence of de- 
layed reinforcements as they are related to the relation- 
ship between time and expectancy for delayed reinforce- 
ment, to clinical behavior, to the dimension along which 
training generalizes, and to the differentiation of social 
agents, 








Conclusions 


The following conclusions appear to be warranted by 
the results of this study. 

1. As used in Rotter’s social learning theory, “expec- 
tancy” is a useful construct in the prediction of human 
behavior in the kind of delayed reinforcement situation 
employed here. 

2. There appears to be a learned relationship between 
time or delay of a reinforcement and the expectancy for 
occurrence of that reinforcement. 

3. The expectancy for delayed reinforcements may be 
developed, trained, or modified by a set of experiences 
in which delayed or future reinforcements either occur or 
do not occur. 

4. In the development, training, or modification of the 
expectancy for delayed reinforcement, if the reinforce- 
ment value is constant, the behavior potential for delayed 








reinforcements will increase or decrease with a relative 
increase or decrease in the expectancy for delayed rein- 
forcements to occur. 

5. In the psychological situation, one of the important 
cues for the level of the expectancy for delayed reinforce- 
ment is the social agent perceived to be related to the 
occurrence or non-occurrence of the delayed or future 
reinforcement. Different social agents may serve as cues 
for different levels of expectancy of delayed reinforcement 
and, therefore, different behavior potentials for choosing 
delayed or future reinforcements over immediate ones. 
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A STUDY OF THE EFFECT OF HOSPITALIZATION 
ON CHILDREN IN A METROPOLITAN MUNICIPAL 
INSTITUTION: A COMPARATIVE STUDY OF 
EMOTIONAL ATTITUDES TOWARD SELF AND THE 
ENVIRONMENT OF CHILDREN HOSPITALIZED 
AND THOSE NON-HOSPITALIZED WITH SIMILAR 
PHYSICAL COMPLAINTS. 


(L. C. Card No. Mic 59-6248) 


Hanna S. Marlens, Ph.D. 
New York University, 1959 


The purpose of this study was to investigate whether 
children who are hospitalized on a pediatric ward manifest 
any common emotional reactions or distinctive symptom 
patterns concomitant to hospitalization; to determine, more 
specifically, whether such distinctive emotional reactions 
are significantly less manifest in children who have been 
treated on an outpatient basis for comparable physical 
symptoms. The Rorschach Test, Thematic Apperception 
Test, and Human Figure Drawing Test were the psycho- 
logical instruments used to measure the postulated reac- 
tions to hospitalization. 

An experimental group of twenty children who had been 
on the pediatric ward for a minimum period of one week 
prior to examination, and a control group of twenty chil- 
dren obtained from the pediatric outpatient clinic of the 
same municipal hospital were used in this study. The ages 
of the subjects in both groups ranged from six through 
eleven years. The subjects in the two groups had a history 
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of no known previous hospitalizations; they were receiv- 
ing comparable medical treatment, none of them having 
undergone or immediately confronted with any drastic 
medical procedures. All subjects were of at least normal 
intelligence, according to the Wechsler Intelligence Scale 
for Children. 

The three projective techniques were used to evaluate 
and compare the following hypothesized emotional reac- 
tions in the two groups: 1) feelings of rejection and punish- 
ment; 2) somatic preoccupations and fears; 3) depression, 
anxiety, insecurity; and, 4) hostility. Each of the three 
tests was scored individually for each of the forty subjects, 
and for each of the hypothesized characteristics, on the 
basis of frequency of occurrence of specific indicators. 
The analysis of all three tests revealed highly significant 
differences between the two populations. 

The syndrome of Punishment-Rejection was signifi- 
cantly more manifest in hospitalized children on all three 
projective tests. Postulated indicators contributing most 
heavily toward this significance were: squeezing of self- 
figure drawing into corner, reflecting feelings of being 
pushed aside; negative responses to emotionally more 
stimulating color cards of the Rorschach; maltreated pro- 
tagonists and rejecting parents in TAT themes. 

The syndrome of Somatic Preoccupations also was 
significantly more manifest in all three projective tests of 
the hospitalized children. The six manifestations which 
contributed most heavily to the significance of this syn- 
drome were: propped and tumbling figure drawings; body 
conflict reflected in erasing, shading, undue emphasizing 
or omission of body parts in the drawings; impulsive, 
frightened responses to strong Rorschach color-stimulus, 
and traumatic reaction to black color; TAT themes of 
disability, death. 

The postulated characteristic-syndrome of Anxiety- 
Depression-Insecurity was found to differentiate signifi- 
cantly between the two groups. The following character- 
istic manifestations occurred significantly more frequently 
in the records of hospitalized subjects: figure drawings 
depressed into the lower half of the paper; insecurity, 
anxiety further revealed in shaky, light outlines of figure 
drawings and in repeated erasures; indecisive, primitive 
form level in Rorschach responses, with negative reaction 
to dark aspects of blots. 

The postulated indicators for the syndrome of Hostility 
and of experiencing the world as unfriendly were not found 
to differentiate statistically significantly between the two 
groups upon comparison of the results of any of the three 
projective tests. Nevertheless, there was a marked trend 
in the hospitalized group in the direction of more frequent 
occurrence of the postulated characteristic-indicators. 
Moreover, when compared separately and out of context 
of the syndrome, two postulated indicators did occur sig- 
nificantly more often among hospitalized subjects: angry 
facial features in figure drawings, and TAT themes of 
people interpreted as “enemies”. 

The conclusions reached in this investigation were that 
hospitalized and non-hospitalized children differ signifi- 
cantly with respect to performance on the Human Figure 
Drawings, the Rorschach, and the TAT; that, concomitant 
to hospitalization, the pediatric patient manifests a dis- 
tinctive reaction pattern consisting of feelings of being 
rejected and punished, somatic preoccupation, and general 
anxieties, depression, and insecurity. 

Microfilm $2.50; Xerox $6.60. 136 pages. 





A STUDY OF SEGREGATED BEHAVIOR-PROBLEM 
CHILDREN IN THE CAMDEN PUBLIC SCHOOLS 


(L. C. Card No. Mic 59-6463) 


Shirley McConnell, Ed.D. 
Temple University, 1959 


The purpose of this study was: 1) to compile statistical 
data on 181 adolescents whose conduct and maladjustment 
had led to special placement during 1948-1957 in a more 
closely supervised behavior class in the Camden Public 
Schools, Camden, New Jersey. This was the first explora- 
tory survey that had been reported on these 181 adoles- 
cents; 2) to determine various characteristics of these 
181 children according to intellectual, educational, physical, 
and social factors; and 3) to secure additional data on the 
43 members of the behavior class of 1957.* These data 
included: a) an evaluation of personal and social adjust- 
ment and b) a socio-economic status evaluation which was 
gathered by a personal interview with members of this 
behavior class. 

There were both boys and girls in the study, although 
boys predominated. Negro and while pupils were included. 
Of the 181 pupils comprising the study, 60 per cent alsohad 
court records and were identified as juvenile delinquents. 

All pupils, aged 12-16, assigned to this behavior class 
over a period of nine years were given a battery of stand- 
ard psychological tests. These tests were administered 
by qualified clinical examiners in the Psychological Clinic 
of the Camden Public Schools, Camden, New Jersey. The 
battery of tests included: intelligence, reading, arithmetic, 
vision, hearing, and kinesthesis. 

In addition, 43 members of the class of 1957 were ad- 
ministered the California Test of Personality and the Ror- 
schach Test by the author, followed by a personal interview. 
From the interview, certain socio-economic data were 
assembled. 

The findings of the test results on the 181 behavior- 
problem children indicated that: intellectually, they were 
in the dull-normal range; educationally, they were retarded 
from one to four years from their expected achievement 
level; physically, the incidence of visual defects was con- 
siderably higher than the incidence of auditory defects; 
and, from the social standpoint, 60 per cent of the total 
group had court records, The largest percentage of court 
cases involved larceny, breaking and entering, and incor- 
rigibility. 

The findings of the test results on the class of 1957 
showed that: 1) undesirable home conditions and parental 
instability seemed to play important roles in the malad- 
justment of these behavior-problem children; 2) these 
pupils were generally poor in all areas of personal and 
social adjustment as measured by the California Test of 
Personality. They were particularly poor in the area of 
“anti-social tendencies” and their highest rating was in 
“social skills”; 3) the main determinant used on the Ror- 
schach Test was F, or form responses; 4) a significantly 
low number of M responses (human or human-like move- 
ment) were elicited. Of those producting M in their Ror- 
schach records, the average was .95M per record; 5) only 
46.5 per cent responded to color in the Rorschach mate- 
rial; 21 per cent gave FC; and 39.5 per cent gave CF. 
There were no C responses elicited. Also, the ratio of 
CF + C was greater than FC; 6) the average number of 
responses given to the Rorschach was 14.9 per record; 
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7) a trait list derived from the Rorschach Test also re- 
vealed certain characteristics ofthese pupils. Onthe whole, 
they showed hostility, defiance, and ambivalence toward 
authority, although onthe surface they hada “keep smiling” 
attitude; the goals of their drives showed strong re- 
ceptive (oral) tendencies; they had many vague or un- 
conscious feelings of insecurity; and they were impulsive 
and extroversive in their behavior trends. At the same 
time, they were not narcissistic in seeking to satisfy their 
own needs; and they lacked the ability to express them- 
selves spontaneously. 

In summary, the findings obtained in this exploratory 
study of these behavior-problem children seemed to be 
more comparable to, rather than different from, similar 
types of children studied by other investigators. The 
study also appeared to confirm the hypothesis that these 
adolescents were poorly adjusted in many areas - intellec- 
tual, educational, emotional, and social. 

Microfilm $2.50; Xerox $7.40. 156 pages. 


*The Class of 1957 referred to the adolescents who 
were registered in the behavior-class between September 
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PERCEPTUAL INDICES OF ORGANICITY 
AS RELATED TO PROCESS AND 
REACTIVE SCHIZOPHRENIA 


(L. C. Card No. Mic 59-5602) 


Joseph Manning McDonough, Ph.D. 
Michigan State University, 1958 


Major Professor: M, Ray Denny 


The purpose of this experiment was to obtain evidence 
about schizophrenia, particularly in relation to possible 
organic components. Much theory and some experimental 
findings suggested that at least certain schizophrenics 
suffer from a disease that is primarily organic in nature, 
perhaps of a central nervous system locus. Recent publi- 
cations have sought to tie this variety of the disorder to 
the concept of process schizophrenia. 

The two perceptual tasks chosen to investigate the 
problem were critical flicker frequency (cff) and the Ar- 
chimedes Spiral aftereffect. The selection of these two 
tasks was based on the considerable amount of evidence 
that brain damaged individuals show gross defects in the 
perception of both. 

Four groups of 20 subjects each were chosen. All sub- 
jects were male veterans under 45 years of age and with 
normal visual acuity in at least one eye. The organic 
group consisted of cases of known brain damage, as de- 
termined by case history and neurological examination. 
Twenty surgical cases from a nonneuropsychiatric hos- 
pital comprised the normal group. Seventy-six patients 
with hospital diagnoses of schizophrenia, less than one 
year of current hospitalization, and no history of head 
injury were rated on the Elgin Prognostic Scale by two 
independent raters using case history material. A corre- 
lation coefficient of .89 was obtained between the two sets 
of ratings. The 20 patients with the highest Elgin scores 
were designated as the process group while the 20 indi- 








viduals with the lowest scores made up the reactive group. 
All 80 subjects were then given both perceptual tasks. 

Relative to cff it was hypothesized that: (1) brain dam- 
aged individuals would have lower cff thresholds than 
would normals; (2) process schizophrenics would have 
lower cff thresholds than would reactives; and (3) reac- 
tives would show cff levels not significantly different from 
normals. Hypothesis One was confirmed (.001) but Hy- 
potheses Two and Three were not. In the latter case, re- 
actives were significantly higher in cff than normals (.05). 

Relative to the Archimedes Spiral aftereffect it was 
hypothesized that: (4) brain damaged subjects would per- 
ceive the effect less often than normals; and (5) process 
schizophrenics would not experience the aftereffect as 
often as either reactives or normals. Hypothesis Four was 
confirmed while Hypothesis Five was not. 

A discussion of the results of this investigation con- 
sidered the effectiveness of the cff technique in discrimi- 
nating brain damaged from normal and schizophrenic 
individuals, and the relative inability of the spiral method 
to do likewise; the possibility that affective components 
of reactive schizophrenia contribute to the differences be- 
tween them and other schizophrenics and normals; and the 
belief that process schizophrenia, while showing some 
physiological differences from reactive schizophrenia in 
other investigations, probably is not due to defects of a 
cortical nature. 

Microfilm $2.50; Xerox $5.60. 111 pages. 


A LONGITUDINAL COMPARISON OF MOTIVES 
IN CHILDREN’S FANTASY STORIES AS REVEALED 
BY THE CHILDREN’S APPERCEPTION TEST 


(L. C. Card No. Mic 59-6922) 


Robert Dale Nolan, Ph.D. 
Florida State University, 1959 


Ten boys and 15 girls, equated as to age, socio-economic 
background, and intelligence were administered the Chil- 
dren’s Apperception Test over a five year period from 
five years, ten months, to ten years, ten months, omitting 
year seven, The stories were scored for the motives of 
achievement, affiliation, and power according to the method 
outlined in the recent book by Atkinson. The researcher 
hoped, through the use of a scoring technique showing such 
high promise of validity, not only to gain some idea of the 
developmental processes of these important motives in 
youngsters but also to shed some light on the argument 
growing out of attempts to establish test-retest reliability 
with projective instruments as to whether or not there are 
actually enduring personality characteristics. 

The specific hypotheses tested, in terms of the null hy- 
pothesis were as follows: 1. The motives of achievement, 
affiliation, and power will not differ significantly for the 
over-all age groups nor from one age group to the next. 

2. The motives of achievement, affiliation, and power will 
not differ significantly between sexes at any one age level. 
The general expectation was that with successive increases 
in chronological age there would be concomitant increases 
in the strength of the three motives. In keeping with the 
findings of other research and developmental data, the 
alternatives to the null hypotheses appeared most likely to 
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occur. That is, the strength of motives would be affected 
by the age of the subjects and sex differences would occur 
with girls generally showing the highest developmental 
characteristic of the motives. 

A frequency count of responses revealed that, of the 
128 responses involving affiliation imagery, 72.5% were 
given to cards III, V, VIII, and [IX combined. Of the 63 re- 
sponses given involving achievement imagery, 65% were 
elicited by card II, and 11% by card III. Power imagery 
rated 175 responses with cards III, VII, IX, and X account- 
ing for 78% of the total. Power was the only motive to rate 
three or more responses to all ten cards. 

For all three motives the general trend was in the an- 
ticipated direction with an increase from the lower to the 
upper age levels.. However, the Wilcoxin Matched-Pairs 
Signed-Ranks test between successive age levels revealed 
several important differences between the three motives. 
The null hypothesis concerning age level effects was re- 
jected at the .05 level of confidence with the significant 
differences occurring at ages 6-10 to 8-10 for the achieve- 
ment motive, 6-10 to 8-10 and 9-10 to 10-10 for the affili- 
ation motive, and ages 5-10 to 6-10 and 6-10 to 8-10 for 
the power motive. In keeping with the results of longi- 
tudinal research using the Rorschach, the eight year level 
appeared to reflect the greatest change with a leveling off 
beyond this point. However, in contrast to other research, 
the median test failed to reveal any significant differences 
between sexes. 

The results were discussed in terms of comparison 
with other projective test data, the theoretical considera- 
tions of Paulsen, and of Gesell and Ilg, and the relationship 
to the problems of reliability and validity. While growth 
of the motives was irregular and lacked uniformity in 
the individual child, there was an over-all consistency in 


development of such a nature that both test-retest and 
split-half correlations techniques would yield spurious re- 


liability measures. 
Microfilm $2.50; Xerox $3.00. 44 pages. 


AN INVESTIGATION OF ORALITY AMONG 
SCHIZOPHRENICS, PSYCHONEUROTICS, 
AND NORMALS. 


(L. C. Card No. Mic 59-6932) _ 


Norman Olson, Ph.D. 
Temple University, 1959 


This study was designed mainly to test the psycho- 
analytic premise that orality is much more manifest in 
schizophrenia than it is in the psychoneuroses or in nor- 
mality. Also tested was the subordinate premise that 
orality is less marked in the normal personality than it is 
in the psychoneuroses. The validity of these assumptions 
was evaluated by comparing the rélative prevalence of 
“oral” traits among schizophrenic, psychoneurotic, and 
normal subjects. 

For purposes of investigation the concept “orality” was 
defined operationally in terms of specific personality traits, 
namely,dependency, social submissiveness, and pessimism. 
Additional characteristics included in the definition were: 

a generally unfavorable concept of the mother, a preoccu- 
pation with food, and a heightened concern with orally- 
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gratifying behavior. Most of the above features are pre- 
sumed by psychoanalysts as having resulted from the 
frustration of early oral needs, which, in its turn, is con- 
sidered to be of primary import in the pathogenesis of 
schizophrenia. 

Three groups, each containing 30 subjects, were util- 
ized. They represented respectively schizophrenic (hos- 
pitalized), psychoneurotic (out-patient), and normal 
populations. Allofthe subjects were white male volunteers 
between the ages of 18 and 50. 

One group of measures used in this study consisted of 
three subscales from standard paper-and-pencil person- 
ality inventories, but modified for “card-sort” adminis- 
tration. These subscales were: “Self-Reliance vs. 
Dependence” from the Guilford, Christensen, and Bond 
Dynamic Factors Opinion Survey: “ Ascendance-Submis- 
sion” from the Guilford-Martin Inventory of Factors 
GAMIN, and: “Depression” from Guilford’s Inventory of 
Factors STDCR. The traits measured by these subscales 
are reported by their authors to be related to the person- 
ality traits of dependency, submissiveness, and pessimism 
respectively, which were previously presented as charac- 
teristics of orality. 

The factor, perception of the mother, was measured by 
a highly refined rating technique, Osgood’s “ semantic dif- 
ferential”. Another attribute of orality, a preoccupation 
with food, was measured by means of a technique based 
upon the phenomenon of the lowering of the perceptual 
threshold for highly valued stimuli, the stimulus in the 
present study being printed verbal material. The final 
characteristic of orality studied was that of an exaggerated 
concern with orally-gratifying behavior. To assess this 
factor the first cartoon of Blum’s “ Blacky” test was 


selected. 











Results and Conclusions: 

No statistically-significant support was given to the psy- 
choanalytic premises that marked pessimism and a height- 
ened concern with orally-gratifying behavior as aspects of 
orality, are much more typical of schizophrenia than of the 
psychoneuroses or normality. On the other hand, the char- 
acteristics of dependency, submissiveness, a strong inter- 
est in food, and a concept of the mother as “bad”, were 
found to be much more manifest in the schizophrenic group 
than in either the psychoneurotic or normal groups. In 
general, no statistically-significant differences were found 
between the psychoneurotic and normal groups. 

On the whole, then, support appears to have been given 
to the major premise that orality is considerably more 
marked in schizophrenia than it is in the psychoneuroses 
or in normality. Support was not given, however, to the 
secondary premise that orality is manifested less in the 
normal personality than it is in the psychoneuroses. 

Microfilm $2.50; Xerox $4.80. 95 pages. 
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THE EFFECT OF ANXIETY AND 
EGO-INVOLVEMENT ON REMINISCENCE 


(L. C. Card No. Mic 59-6314) 


Frederick Hal Ratzeburg, Ph.D. 
Syracuse University, 1959 


Supervisor: Joseph Masling 


The most important theory dealing with the reminis- 
cence phenomenon is the differential forgetting theory, 
which posits the building up of inhibitory potential as the 
basic explanatory principle. A survey of the literature 
dealing with the anxiety scale and ego-involvement led to 
the view that these variables are related to the building 
up of inhibitory potential, and are thus related to reminis- 
cence, although this hypothesis was reached by inference 
rather than from explicitly stated theory. 

The main purpose of the present experiment was to 
determine empirically the influence of anxiety and ego- 
involvement and their interaction on reminiscence. The 
Ward-Hovland reminiscence paradigm was used, as it 
offers the best controls for test-retest errors and prac- 
tice effects. 

An analysis of variance design was selected as a means 
of assessing the main hypothesis. The specific hypothe- 
ses to be tested statistically were those stemming from 
the analysis of variance design. 

The experimental sample consisted of 144 undergradu- 
ate students who had been enrolled the previous semester 
in introductory psychology. The A Scale had been admin- 
istered to all students in introductory psychology as part 
of a larger program. Only those students scoring in the 
upper and lower 20 per cent on the A Scale were consid- 
ered. The subjects were assigned numbers, and a table 
of random numbers was then used to assign the subjects 
to the various experimental conditions. 

Data were obtained on three criteria of reminiscence: 
1) number of syllables correctly anticipated on the first 
postcriterion trial, 2) number of new syllables (syllables 
that had not been correctly anticipated previously) on the 
first post-criterion trial, and 3) errors on the first post- 
criterion trial. Separate analyses of variance were com- 
puted on each. 

Following from the definition of reminiscence, it was 
found in the present study that the only sub-group showing 
reminiscence was the H.A. group under ego-involving in- 
structions, who produced significantly more new syllables 
on the first post-criterion trial: all other sub-groups 
showed forgetting. 

Discussion of the results centered on the relevancy of 
the findings of the present investigation to those of other 
research dealing with the reminiscence phenomenon, 
especially from the points of view of personality oriented 
explanations andthe differential forgetting theory. Finally, 
suggestions were offered for further research stemming 
from the present results. 

Microfilm $2.50; Xerox $14.60. 139 pages. 








THE INFLUENCE OF GENERALIZED AND 
SPECIFIC EXPECTANCY UPON CATEGORIZATION 
OF CUE-REINFORCEMENT SEQUENCES 


(L. C. Card No. Mic 60-105) 


William Conley Rhodes, Jr., Ph.D. 
The Ohio State University, 1954 


In his social learning theory, Rotter has stated as his 
first postulate that the basic data of the theory is the inter- 
action of the individual and his “ meaningful environment.” 
The dissertation is concerned with the meaningful environ- 
ment, and attempts to investigate the differences between 
the situation as it is objectively describable and the situa- 
tion as it is responded to by groups of individuals. 

The concepts and the methodology involved are frankly 
exploratory. There was a deliberate attempt to develop 
concepts and methodology which would have maximum so- 
cial and clinical meaning. The primary significance of 
the dissertation is believed to be its methodology. 

The major study focuses on a demonstration of the func- 
tion of generalized expectancy and specific expectancy in 
differential responses or in categorical responses to cue- 
reinforcement sequences. 

It is proposed that individuals or groups of individuals 
categorize situations in terms of their expectancies for 
cue-reinforcement sequences. The expectancies which 
influence categorizations are conceived of as generalized 
expectancy(a generalization of expectancies from other 
related cue-reinforcement sequences), and a specific ex- 
pectancy for this particular cue or cue-complex which 
lead to a particular kind of reinforcement. 

Categorizations are defined in terms of categorical 
responses to cue-reinforcement sequences. The major 
categorization in any situation is defined by the most 
frequent category used by one individual or group of in- 
dividuals in response to objectively definable cues and 
reinforcements when compared with the categories of other 
individuals or groups of individuals. 

The methodology involved is adapted essentially from 
a technique used in some of the recent perceptual studies. 
The technique presents to subjects a group of recorded 
sentences which are reduced in intelligibility by noise in- 
terference, and then requires the subject to report what is 
heard. The recorded sentences represent the stimulus 
situation and the subject’s interpretation of the stimulus 
situation represents his perception. 

In the adaptation employed in the dissertation it is pos- 
sible to present the same stimulus aspects, but the situa- 
tion can be varied by changing the specific expectancies. 
This is accomplished by hiding the recorder and sitting a 
person behind a microphone to give the impression that 
the recorded sentences are being spoken by him. The 
situation then achieves part of its meaning from the person. 

The expectancies regarding the particular person are 
added to the generalized expectancies for cue-reinforce- 
ment sequences in influencing the subject’s responses 
which indicate the situation to which he is responding. 

In the major study reported in the dissertation, the 
proposition that categorizations, or categorical responses 
are a function of generalized and specific expectancy was 
explored through three general hypotheses generated from 
the proposition. The three general hypotheses were in- 
tended to investigate: (1) the influence of generalized ex- 
pectancy upon categorical responses to cue -reinforcement 
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sequences, (2) the influence of specific expectancy upon 
categorical responses to cue-reinforcement sequences, 
and (3) the specific interaction of generalized and specific 
expectancy upon categorical responses to cue-reinforce- 
ment sequences. 

A word association test composed of aggressive homo- 
nyms was developed as a test of generalized expectancy 
for cue-aggression. Special instructions varying from 
condition to condition were developed to establish a spe- 
cific expectancy for cue-aggression, cue-friendliness, or 
an equal expectancy for cue-aggression and cue-friendli- 
ness. The subject’s responses to the recorded sentences 
provided the protocols from which were obtained the rela- 
tive frequencies with which the recorded sentences were 
either placed in their appropriate categories or changed 
in a direction away from their appropriate categories. 

There were twelve experimental hypotheses tested by 
means of chi-square. These experimental hypotheses 
tested by chi-square were associated with the three gen- 
eral hypotheses already discussed. 

Two of the three experimental hypotheses under the 
first general hypothesis concerned with the influence of 
generalized expectancy were significant at the agreed upon 
level. Although the differences were not significant in the 
third hypothesis, they did approach significance. 

Each of the three experimental hypotheses under the 
second general hypothesis concerned with the influence of 
specific expectancy was not accepted in its null form be- 
cause the chi-square of the differences between combined 
groups within the varying specific expectancy conditions 
was significant beyond the agreed upon level. 

Although the three null hypotheses concerned with spe- 
cific expectancy were not accepted, it was not possible to 
express the influence of specific expectancy by itself be- 
cause of the indeterminate influence of specific interac- 
tions which might have been present between one of the 
three generalized expectancies and specific expectancy. 
Two sets of three hypotheses were then tested in their null 
form to investigate the possible interactions. 

The three hypotheses concerned with the specific inter- 
action of high generalized expectancy and specific expec- 
tancy were not accepted in their null form because the 
chi-square of the differences were very significant, far 
beyond the agreed upon level of significance. 

The three hypotheses concerned with the specific inter- 
action of low generalized expectancy and specific expec- 
tancy could not be rejected in their null form because the 
chi-square of the differences were not significant. Two 
of the three differences, however, did approach signifi- 
cance. This technique provides a social situation which 
can be described either in terms of the objective cues and 
reinforcements or in terms of the subject’s responses in 
interpreting these cues and reinforcements. 

By comparing individuals or groups of individuals in 
their interpretations we assume that we are comparing 
differences in the meaningful environment, or, specifically, 
that we are comparing differing categorizations of the 
situation. The subject’s responses place the cue-reinforce- 
ment sequences into certain categories of reinforcement, 
and the actual comparison between individuals or groups 
is in terms of such categorical responses. This technique 
can be adapted to the study of attitudes. Categorizations 
regarding some group of people or events of social signifi- 
cance are conceived of by Rotter as being the same as 
attitudes. This conception agrees with Zawadski’s con- 





struction of “Stereotypes,” in which the individual relying 
on stereotypes is unfavorably disposed in advance toward 
each new member of the minority, expects to find in him 
those characteristics, interprets his words according to 
those expectancies, and, therefore, finds what he is look- 
ing for. In the dissertation a preliminary study of attitudes 
was included to suggest the practicality of using the method- 
ology and concepts for such a purpose. 

Microfilm $2.50; Xerox $5.00. 99 pages. 


Abstract published by special arrangement with The 
Ohio State University. 


EXAMINER PRESENCE, LEVELS OF ANXIETY, 
AND VERBAL CONDITIONING, 


(L. C. Card No. Mic 59-6923) 


Jerome Rosenblum, Ph.D. 
Florida State University, 1959 


An attempt was made to test the experimental hypothe- 
sis that no differences in verbally conditioning a predeter- 
mined response class could be demonstrated for three 
groups of subjects, varying in degree of anxiety, under the 
experimental conditions of the experimenter present versus 
experimenter absent. 

A population of 168 Florida State University undergradu- 
ate students was tested with the Taylor Manifest Anxiety 
Scale and three groups of subjects comprising low, middle, 
and high anxious levels were selected. Each group of anx- 
ious subjects was randomly assigned to either an experi- 
menter-absent situation or an experimenter-present 
situation. The response class of “any living word” was 
selected as the one to be reinforced and the conditioned 
reinforcer “good” was emitted by the E after each emis- 
sion of the designated response class by the S. Reinforce- 
ment in the E present and E absent situation was identical 
except that for the E absent group, the reinforcement was 
delivered by a mechanical speaker and amplifier. Every 
attempt was made in both situations to hold inflections of 
the voice, facial movements, etc., toa minimum. An oper- 
ant level was established and a measure of conditioning 
was obtained. 

Analysis of the results indicated that the level of anx- 
iety was significantly related to conditioning in the verbal 
response class selected. The findings were in the direc- 
tion indicated by the literature. No significant differences 
on the E present - E absent variable were found. Inter- 
action of the two variables did not result in statistically 
significant differences. 

It was suggested that the role of the experimenter be 
manipulated in future research to include some operational 
definition of rapport which could be expected to interact 
with subject anxiety. 

Microfilm $2.50; Xerox $3.00. 35 pages. 
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LONGITUDINAL STABILITY OF 
RORSCHACH FACTORIAL STRUCTURE 
OF SCHOOL-AGE CHILDREN 


(L. C. Card No. Mic 59-6556) 


Harry Lewis Saslow, Ph.D. 
University of Pittsburgh, 1959 


An attempt was made to study the stability of the Ror- 
schach test by the use of factor analysis of its scoring 
categories. Scoring categories and intelligence test scores 
from sixty children tested at ages 6, 11, and 17 were inter- 
correlated separately for the age groups and the three 
correlation matrices subjected to a factor analysis by the 
Thurstone centroid method. 

Two hypotheses were proposed: that the same number 
of factors would be significant at each age and that the ob- 
tained factors would be highly similar to factors at another 
level. A corollary to the second hypothesis was postulated 
that the factors would reflect developmental transitions 
with factors at the extreme age groups being more closely 
related to the factors at the intermediate age group than 
with each other. 

The first hypothesis was refuted. Five tests of factor 
significance were employed. Though they showed no agree- 
ment with each other as to the raw number of unrotated 
factors significant at each age, all revealed fewer factors 
significant at age 11 than the other two groups. In addition, 
a tendency was found for more factors to be significant at 
age 17 than age 6. 

Rotations by several techniques and with different num- 
bers of factors were done. The criterion of maximal ap- 
proximation to simple structure was employed. Rotation 
by the varimax method with six factors at each age level 
showed the least proportions of variables with significant 
loadings on more than one factor. 

Factors were compared by three methods. The Cattell 
and Baggaley ‘salient factor similarity index’ revealed 
matchings among factors which had the greatest psycho- 
logical meanings as contrasted to comparisons made by 
the other two methods employed. 

The second hypothesis with regard to the similarity of 
factors at different ages received qualified support. Sev- 
eral factors were found at each age level which were simi- 
lar to each other. Some factors were found unique to a 
particular age while others became more highly differ- 
entiated and split at higher age-levels. 

The corollary to the second hypothesis received quali- 
fied support. The factor loadings of the rotated factors 
showed more significant correlations between factors in 
adjacent age groups than between the more extreme age 
groups. 

The psychological implications of the obtained factors 
and the possible psychological bases for their changes at 
different age levels were discussed. 

General problems of factor analysis were discussed 
as well as the difficulties of utilizing the present objec- 
tive scoring procedures for the Rorschach in statistical 
analyses. 

It was concluded that the present scoring methods for 
the Rorschach limit its eventual refinement as an objec - 
tive test. 

Discussion was presented regarding the validation of 
the Rorschach factors by recourse tc behavioral and test 
criteria. Microfilm $2.50; Xerox $3.80. 66 pages. 








ANXIETY AND THE BEHAVIOR OF 
PSYCHOTHERAPISTS IN AN 
EXPERIMENTAL SETTING 


(L. C. Card No. Mic 59-6800) 


Lawrence Tirnauer, Ph.D. 
The Pennsylvania State University, 1959 


The present study was concerned with the effects of 
anxiety on the behavior of psychotherapists. This investi- 
gation was defined to include: (a) an analysis of the effects 
of anxiety communicated by the patient to the therapist on 
the behavior of psychotherapists; and (b) the analysis of the 
effects of situational stress on the therapy behavior of psy- 
chotherapists. 

Procedure. The study used a matched-group factorial 
design. In order to increase precision, and to control for 
differences among patients, a “model” therapy situation 
was employed which used tape recorded excerpts of ma- 
terial taken from psychotherapy interviews. 

The degree of the patients’ anxiety communicated to the 
therapist was manipulated by selecting a series of consecu- 
tive statements from each of eight different patients, and 
arranging for actors to enact these statements at one time 
as if the patients were fairly calm, and another time as if 
the patients were highly anxious. These enactments were 
tape recorded and the recordings were evaluated by judges 
to determine their adequacy. Those enactments which 
were judged to be realistic, and in which the “patients” 
differed with regard to the degree of anxiety expressed, 
were used in the study. 

The degree of situational stress was manipulated by: 
the reading of stress inducing or stress minimizing in- 
struction to the subjects, by fastening subjects in the high 
situational stress conditions to a GSR apparatus, and by 
the general demeanor of the experimenter with the sub- 
jects. A pilot study determined that the two situational 
conditions had a differential effect on the subjects’ anxiety. 

The principal dependent variable in the study was the 
therapists’ verbal responses to the patients. These re- 
sponses were phonographically recorded, and then analyzed 
by a content analysis system which provided for an analysis 
of the subject-therapists’ communications in terms of: 
type, depth-directedness, focus, initiative, and climate. 
Other dependent variables consisted of the therapists’ 
clinical judgement for each of the eight patients, and the 
therapists’ judgements of their personal reactions while 
participating in the study. ‘ 

The subject-therapists consisted of 48 graduate stu- 
dents enrolled in a clinical psychology training program. 
Subjects were matched on the basis of their clinical inter- 
viewing experience before being randomly assigned to the 
experimental conditions. 

Results. The dependent variables were treated by 
means of analysis of variance for the effects of the treat- 
ment conditions. The results of this analysis indicated 
that: 

1. a high degree of client anxiety is associated with a 
significant reduction in the number of structuring type re- 
sponses by the therapists; 

2. a high degree of situational stress is associated 
with a significant reduction in the number of structuring 
type responses by the therapists; 

3. ahigh degree of anxiety communicated by the pa- 
tient to the therapist is associated with a significantly 
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greater tendency for the therapist to accept (without 
shifting) the patient’s focus; 

4. the higher levels of client anxiety are associated 
with a significant decrease in the extent to which the thera- 
pist’s focus emerges as that of an expert, authority, etc.; 

5. the therapist’s self-judgements of his degree of 
boredom versus absorption is significantly related to the 
interaction of the client’s degree of anxiety with the stress- 
fulness of the situation for the therapist. 

The results were discussed in terms of factors in the 
experimental model and in the backgrounds of the subject- 
therapists which might have contributed to the observed 
results. Finally, suggestions were made as to the types 
of future research that an experimental model such as 
that employed in the present study might be used to in- 
vestigate. Microfilm $2.50; Xerox $6.00. 122 pages. 


A Q-TECHNIQUE STUDY OF THE SELF-CONCEPTS 
OF ADOLESCENT STUTTERERS AND 
NON-STUTTERERS 


(L. C. Card No. Mic 59-6348) 


Vincent Wallen, Ed.D. 
Boston University School of Education, 1959 


Problem: To ascertain the congruence of the self-concept 
relationships and personality trait areas of adolescent 
male stutterers and non-stutterers within the theoretical 
framework of self-concept theory as it has evolved from 
experiences in client-centered therapy. 


Scope: The subjects constitute a representative random 
sampling of stutterers attending the public and parochial 
schools located within a 50 mile radius of Boston. Thirty 
stutterers were matched with 30 non-stutterers for the 
variables of age, I.Q., socio-economic status and school 
locale. 


Procedures: A diagnostic questionnaire for the selection 
of stutterers and non-stutterers was developed. The self- 
assessment instrument utilized was a Q-sort of 100 self- 
referent statements, a population of self-descriptive 
statements elicited from stutterers. The Q-sort was 
structured into six personality trait categories by a panel 
of five experts. The categories were: (1) Self-Acceptance, 
(2) Independence, (3) Self-Rejection, (4) Dependence, 

(5) Lack of Emotional Control, and (6) Withdrawal. 

Each subject was asked to perform three specific self- 
sorts, i.e., the actual-self sort, ideal-self sort, and “how 
I think others see me” -self sort, along the continuum 
“describes me the least” to “describes me the most”. The 
sorts were administered in a randomized fashion. 

Correlation coefficients were computed for the actual- 
ideal self sorts and actual-“ how I think others see me” 
self sorts for the stutterer and non-stutterer groups, em- 
ploying an adaptation of the Pearson product-moment cor- 
relation formula. Correlation coefficients were trans- 
formed into Fisher’s z equivalents. Scores were obtained 
for the personality trait categories as contained in the 
actual-self sort, i.e., “how I think the statements describe 
me asI am”. The mean correlation scores for the self- 
sort relationships and the mean scores of the personality 








trait categories were tested for significance by means of 
small sample parametric methods. 

The reliability of the trait categories was established 
by a re-categorizing of the items by the same group of 
experts, following a six-week period. Total category re- 
liability was +.75; the reliability for the trait categories 
of Self-Rejection, Lack of Emotional Control and With- 
drawal was +.852. 

The reliability of the total Q-sort was established by 
the test-retest method, employing one half of the original 
instrument. The reduced Q-sort consisting of the 50 origi- 
nal even-numbered items was administered to a random 
sample of 15 stutterers and 15 non-stutterers, following 
a six-week period. The obtained mean r was +.643. 


Results: Statistical tests applied to the hypotheses indi- 
cated that the obtained results were significantly different 
from zero at values higher than the .05 and .01 levels of 
confidence. Tests of significance were applied to the mean 
correlation coefficients for the self-sort relationships and 
for the mean trait scores for the stutterer and non- 
stutterer groups, and the results were reported. 

The results indicate that the following statements may 
be made: 


1. Adolescent male stutterers exhibit a significantly 
lower actual-self concept ideal-self concept rela- 
tionship when compared to adolescent male non- 
stutterers. 


. Adolescent male stutterers exhibit a significantly 
lower actual-self concept ideal-self concept rela- 
tionship compared to their actual-self concept “how 
I think others see me”-self concept relationship. 


Adolescent male stutterers exhibit a significantly 
lower actual-self concept “how I think others see 
me” -self concept relationship compared to adoles- 
cent male non-stutterers. 


Adolescent male non-stutterers exhibit a significant 
difference between their actual-self concept ideal - 
self concept relationship and their actual-self 
concept “how I think others see me” -self concept 
relationship, despite both relationships being sig- 
nificantly higher than the stutterers’. 


Adolescent male stutterers exhibit significantly 
lower mean scores for the personality trait cate- 
gories of Self-Acceptance and Independence, and 
significantly higher mean scores for the categories 
of Self-Rejection and Lack of Emotional Control. 


. Adolescent male stutterers do not exhibit signifi- 
cantly different mean scores for the trait categories 
of Dependence and Withdrawal when compared to 
non-stutterers. 


Conclusions: One of the important conclusions drawn from 
this study is that self-concept theory is a useful and widely ap- 
plicable framework for research in self-concept and person- 
ality trait studies with speech-handicapped and other groups. 
Perhaps the most important conclusion to be made from 
this study is that, contrary to several previous studies, 
stutterers exhibit significant differences in terms of spe- 
cific self-concept relationships and specific personality 
traits in comparison with non-speech-handicapped persons. 
Microfilm $2.50; Xerox $5.00. 100 pages. 
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CONDITIONING AND GENERALIZATION 
OF THE USE OF AFFECT-RELEVANT WORDS 


(L. C. Card No. Mic 59-6905) 


Thomas Newell Weide, Ph.D. 
Stanford University, 1959 


The present study was designed to compare condition- 
ing and generalization of the use of benevolent, malevolent, 
and neutral words. It was predicted that all response 
classes would be conditioned, and that generalization 
would occur for one or more classes. On the assumption 
of differential past reinforcement for the three classes, 
it was predicted that operant levels and amount of condi- 
tioning increase would differ. 

Subjects were male undergraduate Psychology and 
English students. Experimental subjects were divided at 
random into three groups, B, M, and N, and were given the 
task of making sentences in response to a series of cards, 
each of which contained benevolent, malevolent, and neu- 
tral verbs as choices for the main verb of the sentence. 
The first twenty sentences, the operant level sentences, 
were unreinforced. Then each subject received fifty re- 
inforcements for use of critical verbs: that is, the ex- 
perimenter said “Good” whenever a B-Group subject made 
a sentence using a benevolent verb; an M-Group subject, 

a malevolent verb; and an N-Group subject, a neutral verb. 
Next, each subject made sentences again to the first twenty 
cards, this time with reinforcement for use of critical 
verbs. At the conclusion of this conditioning period, sub- 
jects were asked two questions to determine their aware- 
ness of the relationship between their responses and the 
experimenter’s saying “Good.” Their final task was the 
generalization task, a forced-choice word-association in 
which the choices were benevolent, malevolent, and neu- 
tral nouns and adjectives. Control subjects performed 

this same task, but without first being conditioned. 

The major findings of the study were as follows: 

(1) Operant levels were higher for the response classes 
B and N than for the M class. 

(2) All three response classes showed clear-cut 
conditioning. 

(3) Conditioning increases for the three experimental 
groups were not significantly different, although differ- 
ences were in the predicted direction. 

(4) Generalization occurred for use of malevolent words, 
although not for the other two classes of words. 

Implications of these and other results were discussed 
in relation to important considerations of verbal condi- 
tioning studies in general; and suggestions for future re- 
search were outlined. 

Microfilm $2.50; Xerox $5.20. 105 pages. 








RELATIONSHIP OF ADULT PERSONALITY 
CHARACTERISTICS TO PERCEIVED PARENTAL 
BEHAVIOR: A PARTIAL VALIDATION OF 
AUSUBEL’S THEORY OF EGO DEVELOPMENT. 


(L. C. Card No. Mic 59-6426) 


David Willenson, Ph.D. 
University of Houston, 1959 


In his theory of ego development, Ausubel postulates 
fundamental differences in later personality organization 
between individuals who undergo “ satellization” and those 
who do not. Satellization is defined by Ausubel to be a 
form of identification occurring in early childhood in chil- 
dren who perceive themselves to be accepted and intrinsi- 
cally valued by their parents; nonsatellization is the 
absence of identification under conditions of perceive pa- 
rental rejection or extrinsic valuation. Nonsatellization 
is hypothesized as associated with the following behavior 
characteristics: high level of anxiety; rigidity in new 
learning situations; high level of aspiration; strong need 
for achievement; low self-esteem; and an egocentric, as 
contrasted with a sociocentric, system of values. 

This study was an attempt to test these theoretical 
assertions by contrasting the personality organization of 
subjects classified as perceiving themselves to have been 
either parentally accepted and intrinsically valued (satel- 
lizers), or parentally rejected (nonsatellizers). Volunteer 
male undergraduate subjects (N = 43) were subjected to a 
two-hour electronically recorded inquiry covering twelve 
areas of parent-child interaction. The subject’s responses 
in each of these areas was rated on a six-point scale. 
These ratings were then summed to obtain a full score on 
the dimension of acceptance-rejection. This criterion 
measure correlated .95 with selected scales from Schaefer 
and Bell’s Parental Attitudes Research Instrument, and 
.88 with Ausubel’s Parent Attitude Scale. A test of inter- 
judge agreement on inquiry ratings yielded a reliability 
coefficient of .92. 

The instruments used to measure the behavior charac- 
teristics listed above were: Sarason’s Test Anxiety Ques- 
tionnaire; Schaie’s Test of Behavioral Rigidity; Rotter’s 
Level of Aspiration Board; Hurley’s lowa Picture Inter- 
pretation Test; Bills, Vance and McLean’s Index of ad- 
justment and values; and a technique developed in this 
study to contrast egocentric versus sociocentric values. 

A number of additional measures were derived from these 
test data. 

The results clearly support Ausubel’s theoretical as- 
sertion that nonsatellizers are lacking in self-esteem. 
They are less self-accepting and more highly self-critical 
than are satellizers. They also show greater differences 
between perceived self and ideal-self. Similarly, non- 
satellizers show a clear preference for egocentric values 
over those values interpreted by Ausubel to be associated 
with “moral responsibility.” 

‘The hypothesis of a high level of anxiety in nonsatel- 
lizers was not supported by the results obtained on Sara- 
son’s self-report instrument. Nonsatellizers did show a 
significantly greater performance decrement in the Rotter 
level of aspiration task; these results were interpreted as 
indicating the effects of anxiety on motor performance. 

The hypothesis of greater rigidity in the nonsatellizers 
was not confirmed. However since four of the five meas- 
ures were in the predicted direction, it was suggested that 
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a more conclusive test of this hypothesis might be con- 
ducted under ego-involving conditions. 

The hypothesis of greater need-achievement in non- 
sate llizers was not confirmed. This resultwas interpreted 
as possibly attributable tothe inadequate design of Hurley’s 
instrument for the purpose of this study. 

The hypothesis of higher level of aspiration among non- 
satellizers was not confirmed. The consistently indeter- 
minate results obtained with several measures of 
aspiration-level raises doubt as to the validity of Ausubel’s 
theoretical stand regarding higher aspiration in nonsatel- 
lizers. Microfilm $2.50; Xerox $6.00. 125 pages. 


AN INVESTIGATION OF NARCISSISM AND 
CORRELATES OF NARCISSISM IN SCHIZOPHRENICS, 
NEUROTICS, AND NORMALS, 


(L. C. Card No. Mic 59-6465) 


Maxim F. Young, Ph.D. 
Temple University, 1959 


A basic tenet of Freudian theory is that mental dis- 
orders represent a fixation at, or a regression to, early 
developmental states of psychosexual development. These 
stages are presumed to be characterized by an undue con- 
centration of the individual’s libido on his own ego. The 
resulting condition of self-love or narcissism is consid- 
ered to be a major contributory cause of psychopathology. 
It is further assumed that the degree of narcissism varies 
directly with the severity of the psychopathology, so that 
narcissism is presumed to be more characteristic of 
psychotics than neurotics. 

In this study an attempt has been made to investigate 
the validity of the Freudian hypothesis that schizophrenics 
are more narcissistic than neurotics, and that neurotics 
are more narcissistic than normal individuals. Narcis- 
sism was defined operationally in terms of seven meas- 
ures, and predictions based upon the Freudian hypothesis 
were made for each measure. It was then determined 
whether the predictions supported the hypothesis. More 
specifically, the seven measures were administered in- 
dividually to 30 hospitalized schizophrenics, 30 out-patient 
neurotics, and 30 normal individuals. The scores of these 
three groups on each measure were compared statistically 
to determine whether they conformed to the predictions. 
All subjects were Caucasian males and volunteers. The 
three groups were approximately matched for age, educa- 
tional level, and occupational status. 

A major problem was the development of testable op- 
erational definitions of narcissism. As defined in ortho- 
dox psychoanalytic literature, the concept of narcissism 
is mainly correlated with such traits as excessive ad- 
miration of the self, feelings of superiority, subjective 
orientation, attention demanding, exhibitionistic tendencies, 
feelings of omnipotence, lack of genuine interest in other 
persons, and preference for occupations that permit ego- 
centric gratifications. Using these reported traits as a 
guide, a battery of seven measures of narcissism was 
assembled. Four of the measures consisted of three pub- 
lished questionnaire scales and one unpublished experi- 
mental scale, designed by their respective authors to 
measure traits of Superiority, Subjectivity, Need for 





Attention, and Omnipotence. Two additional measures con- 
sisted of projective techniques adapted for quantitative 
scoring. These were three cards of the Thematic Apper- 
ception Test (Cards I, 14 and 17 BM) and Cartoon XI(M) 

of the Blacky Cartoons. The seventh measure, an Occupa- 
tion Appeal inventory, was developed by the writer on the 
basis of leads provided by Roe. 

The findings of this study strongly support the Freudian 
hypothesis that narcissism is more characteristic of schiz- 
ophrenics and neurotics than of normal individuals. Sup- 
port is also given to the related hypothesis that the degree 
of narcissism varies directly with the severity of psycho- 
pathology. Both the schizophrenics and neurotics attained 
significantly higher “narcissistic” scores than the normal 
group on five of the seven measures, namely, the Occupa- 
tional Appeal Card Sort, the Subjectivity, Need for Atten- 
tion, and Omnipotence Scales, and the Blacky Cartoon 
XI(M). The schizophrenics attained significantly higher 
“narcissistic” scores than the neurotics, and the neurotics 
attained significantly higher “narcissistic” scores than the 
normal group on four of the seven measures, namely, the 
Subjectivity, Need for Attention, and Omnipotence Scales, 
and the Blacky Cartoon XI(M). The findings on the Occu- 
pational Appeal Card Sort and the Three Card Multiple- 
Choice Thematic Apperception Test, although less clear 
cut, were consistent with the Freudian hypothesis. On the 
Occupational Appeal Card Sort, both the schizophrenics 
and neurotics attained significantly higher “ narcissistic” 
scores than the normal group. On the Three Card T.A.T. 
the schizophrenics attained significantly higher “narcis- 
sistic” scores than either the neurotic or normal groups. 
The only major negative finding concerned the predictions 
on the Superiority Scale. On this scale the schizophrenics 
and neurotics attained significantly lower “narcissistic” 
scores (more feelings of inferiority) than the normal 
group. Although contrary to reports in orthodox psycho- 
analytic literature, this finding is consistent with Adlerian 
concepts. However, there is some basis for the Freudian 
observation that schizophrenics and neurotics manifest 
ideas of superiority, since as Adler, Horney and Fromm 
suggest, persons with inferiority feelings frequently ex- 
press unrealistic compensatory ideas of superiority. 

Microfilm $2.50; Xerox $5.60. 114 pages. 





















































PSYCHOLOGY, EXPERIMENTAL 


THE EFFECT OF FOREPERIOD VARIATION 
UPON EXPECTANCY AS MEASURED BY 
SIMPLE REACTION TIME 


(L. C. Card No. Mic 59-5849) 
Donald A. Bailey, P.E.D. 
Indiana University, 1959 


Chairman: A. T. Slater-Hammel 


Purpose. The purpose of this study was to obtain evidence 
on the effect of expectancy upon the simple reaction time 
responses of subjects trained to react under different con- 
ditions of foreperiod variation. 
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Apparatus. The usual reaction time set-up was employed. 
A bell served as the preparatory warning signal. The re- 
sponse stimulus was a light appearing through a panel in 
front of the subject. Reaction times were recorded from 
a silent electronic chronoscope. Other experimental com- 
ponents controlled the interval between the preparatory 
and response stimulus (the foreperiod), and made it pos- 
sible to manipulate the following variables: (1) the over- 
all length of the range of foreperiods, (2) the number of 
foreperiods within a given foreperiod range, and (3) the 
presence or absence of catch trials. 


Procedure. Forty-eight male Indiana University students 
served as subjects in the experiment. These subjects were 
randomly assigned to four experimental groups of 12 sub- 
jects each. Procedures for the groups varied only in re- 
spect to conditions of foreperiod variation. Subjects in 
Group 1 were trained to respond at five foreperiods which 
varied at random, by steps of 1 second, from 1 to 5 sec- 
onds. Subjects in Group 2 were trained to respond at five 
foreperiods which varied at random, by steps of 1 second, 
from 1 to 5 seconds, under the condition of catch trials. 
Subjects in Group 3 were trained to respond at five fore- 
periods which varied at random, by steps of 2 seconds, 
from 1 to 9 seconds. Subjects in Group 4 were trained to 
respond at nine foreperiods which varied at random, by 
steps of 1 second, from 1 to 9 seconds. 

All subjects were required to complete five laboratory 
sessions, with only one session allowed per day. Subjects 
in Groups 1, 2 and 3 received 175 regular reaction time 
trials per day, allowing for 35 trials at each foreperiod 
per day. Subjects in Group 4 received 180 reaction time 
trials per day, allowing for 20 trials at each foreperiod 
per day. 

Analysis of the data included evaluation of performance 
within groups and between groups, and involved the use of 
two basic analysis of variance designs. 


Conclusions, The major conclusions were: 





1. The expectancy of subjects trained to respond within 

a fixed foreperiod range, under the condition of no catch 
trials, was observed to be an increasing function of fore- 
period length within a fixed range, regardless of the length 
of the range or the number of foreperiods within the range. 


2, The expectancy of subjects trained to respond within 
a fixed foreperiod range, under the condition of catch 
trials, was observed to be an increasing function of fore- 
period length until the upper limit of the range was ap- 
proached, whereupon expectancy became a decreasing 
function of foreperiod length. 


3. The expectancy of subjects trained to respond at five 
different foreperiods within a 9 second range, and the ex- 
pectancy of subjects trained to respond at five different 
foreperiods within a 5 second range, followed the same 
general increasing trend over successive foreperiods. 


4. The expectancy of the subjects trained to respond at 
nine different foreperiods within a 9 second range, and the 
expectancy of subjects trained to respond at five different 
foreperiods within a 9 second range, did not follow the 
same general increasing trend over the common fore- 
periods of 1, 3, 5, 7 and 9 seconds. Expectancy at the 
shortest foreperiod of 1 second was noticeably lower for 








subjects in the former group than for subjects in the 
latter group. 


5. The expectancy of subjects trained to respond at nine 
different foreperiods within a 9 second range, and the ex- 
pectancy of subjects trained to respond at five different 
foreperiods within a 5 second range, followed the same 
general increasing trend over the common foreperiods of 
1, 2, 3, 4 and 5 seconds. However, expectancy at all com- 
mon foreperiods was noticeably lower for subjects in the 
former group than for subjects in the latter group. 
Microfilm $2.50; Xerox $6.00. 122 pages. 


THRESHOLD RELATIONSHIPS IN 
SIMULATED HEARING LOSS 


(L. C. Card No. Mic 59-6883) 


Lyman Stewart Barrett, Ph.D. 
Stanford University, 1959 


The major purpose of this investigation was to analyze 
selected threshold relationships in hearing losses simu- 
lated by normal hearing persons. The questions studied 
were: (1) How much hearing loss do normal hearing per- 
sons present when simulating a loss? (2) Do normal hear- 
ing persons simulate the same amount of hearing loss for 
both pure tones and spondaic words? (3) Is the response 
variability in threshold tests of simulated hearing loss 
significantly different from that obtained in threshold tests 
of actual auditory sensitivity? (4) Is there any typical con- 
figuration to pure-tone threshold losses simulated by nor- 
mal hearing persons ? 

Fifty normal hearing adults having no technical experi- 
ence with audiometry were asked to simulate loss in one 
ear. The test battery for each subject included the admin- 
istration of four separate auditory examinations: (1) an 
examination of his actual auditory. sensitivity, (2) an 
examination of his simulated hearing loss, (3) a repeat 
examination of his simulated loss, and (4) a repeat exami- 
nation of his actual auditory sensitivity. Each examination 
included a pure-tone air-conduction and a speech reception 
threshold test. The presentation of the pure-tone and 
speech reception measures was counterbalanced to elimi- 
nate possible biasing effects of test-order. The examina- 
tions were conducted on a calibrated clinical audiometer, 
using clearly specified clinical techniques. The stimulus 
material for the speech hearing measurements was a 
magnetic-tape duplication of CID Auditory Test W-1 spon- 
daic words. Examiner bias during the collection of data 
was controlled by including a specially designed auxiliary 
attenuator in the test circuit. As a means of motivation, 
monetary prizes were offered the three subjects perform- 
ing most capably. 

The data were analyzed using appropriate statistical 
procedures. It was concluded that test-order had not sig- 
nificantly influenced the magnitude of the hearing losses 
simulated for either pure tones or spondaic words. Sub- 
jects presented mean simulated hearing losses ranging 
from 30 to 50 db for pure tones. The greatest mean simu- 
lated loss was at 8000 cps, and the least at 125 or 250 cps. 
Generally, the simulated losses were progressively 
smaller in magnitude for frequencies below 4000 cps. 
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Subjects simulated an average of 14 to 15 db less hearing 
loss for speech reception threshold than for the pure-tone 
average of the speech frequencies. The range of hearing 
losses simulated for both pure tones and speech was great, 
ranging from minimal to severe. 

Threshold variability obtained in the examinations of 
simulated hearing loss was compared with variability 
present in the measurements of actual auditory sensitivity. 
Types of threshold variability studied were: (1) test-retest 
variability for each of the thresholds, .(2) variability in the 
relationships between respective speech reception thresh- 
olds and averages of the pure-tone speech frequencies, 
and (3) variability observed inretesting the threshold at 
1000 cps. For every source of variability studied the sub- 
jects were found to be significantly more variable in pre- 
senting thresholds of simulated hearing loss than in 
presenting their thresholds of actual auditory sensitivity. 

Study of simulated pure-tone audiograms indicated that 
the configurations were generally similar in shape to equal- 
loudness or phon contours, especially when compared at 
the same intensity levels. By interviews, it was deter- 
mined that almost every subject used a single subjective 
loudness reference for simulating his threshold losses. 
This information appears to explain why the simulated 
pure-tone audiograms were inclined to be phon shaped. 

The findings of this investigation indicate that inspec- 
tion of the relationships among respective pure-tone air- 
conduction and speech reception thresholds provides an 
effective means for detecting simulated hearing loss. Ap- 
proximately 80 per cent of the subjects presented simulated 
threshold results with one or more relationships suffi- 
ciently aberrant as to indicate that their hearing losses 
had been simulated. 

Microfilm $2.50; Xerox $7.40. 159 pages. 


GENERALIZATION IN VERBAL CONDITIONING 
(L. C. Card No. Mic 59-6910) 


Janeth Turner Carpenter, Ph.D. 
Florida State University, 1959 


This experiment studied stimulus generalization ina 
verbal conditioning situation, Stimulus cards containing 
one noun of each of five lengths (four, five, six, seven, and 
eight letters) were presented to 60 psychiatric patient sub- 
jects in individual sessions. Five groups of 10 Ss each 
were reinforced with the generalized reinforcer “Good” 
for choosing words of four, five six, seven, and eight 
letters respectively. The sixth group of 10 Ss was a con- 
trol group which received no reinforcement. 

Conditioning was demonstrated statistically only for 
the 4 Group. None of the other groups differed signifi- 
cantly from the Control Group in response frequency for 
the reinforced length. 

Since all the groups, including the Control Group, 
showed a differential preference for, in order from most 
to least, eight-, seven-, six-, five-, and four-letter words, 
the total response frequencies of the groups were com- 
pared with each other for each word length. The 4 Group 
chose four-letter words most frequently, followed by the 
5 Group, 6 Group, 7 Group, Control Group, and 8 Group. 
The 4 Group chose five-letter words most frequently, 





followed by the 5 Group, 6 Group, Control Group, 7 Group, 
and 8 Group. The 7 Group chose seven-letter words most 
frequently, followed by the 8 Group, Control Group, 6 
Group, 5 Group, and 4 Group. The 8 Group chose eight- 
letter words most frequently, followed by the Control Group, 
7 Group, 6 Group, 4 Group, and 5 Group. Analysis of vari- 
ance showed that the groups differed significantly in choice 
of four-, five-, seven-, and eight-letter words. The differ- 
ences between the groups in choice of six-letter words 
were not significant. 

The results suggest that generalization was demon- 
strated for four of the five word lengths used. A refine- 
ment of the present method may prove useful in further 
studies of conditioning and generalization. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


THE EFFECTS OF SENSORY DEPRIVATION 
ON BEHAVIOR IN THE WHITE RAT 


(L. C. Card No. Mic 59-6911) 


Paul Bruce Carpenter, Ph.D. 
Florida State University, 1959 


This experiment studied the effects of sensory depri- 
vation on behavior in an operant conditioning situation. 
Forty male rats of Wistar strain were given a conditioning 
session in an operant conditioning apparatus. The follow- 
ing day another session, utilizing continuous reinforcement, 
was given. This session was followed by random assign- 
ment to one of five groups--a light deprivation group; a 
sound deprivation group; a movement deprivation group; 
a group deprived of light, sound, and movement; and a con- 
trol group. The sensory deprivation condition started 30 
minutes after the continuous reinforcement session ended 
and continued for 22-1/2 hours. 

Immediately after the completion of the sensory depri- 
vation period, a one-hour test session, utilizing one rein- 
forcement for every eight lever press responses (Fixed 
Ratio 8 schedule) was run in the operant conditioning ap- 
paratus. The following day a one-hour recovery session, 
also utilizing reinforcement on a Fixed Ratio 8 schedule, 
was run, 

The total responses per session, mean latency time 
(defined as the interval between reinforcement and emis- 
sion of the first response in the next ratio), mean work 
time (defined as the time necessary for the rat to emit the 
number of responses necessary for reinforcement), and 
latency and work time variability were used as dependent 
variables. Work time variability differentiated the groups 
best, although there were also differences in mean work 
time. In general, sensory deprivation had the effect of 
lengthening the work time mean and increasing the work 
time variability. Some residue of this effect was still ap- 
parent on the recovery day. The behavior of the complete 
deprivation group was most deviant from the behavior of 
the control group, Comparison of deprivation effects for 
the single senses indicated that movement deprivation 
caused the greatest behavior deviation, sound deprivation 
was next most disruptive, and light deprivation had little 


or no effect, 
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THE EFFECT OF FLOOR CUES UPON 
THE MASTERY OF THE UNIT-ALIKE MAZE 


(L. C. Card No. Mic 59-3973) 


Quin Fischer Curtis, Ph.D. 
University of Michigan, 1936 


The maze used in the experiments reported in this dis- 
sertation is referred to as a “unit-alike” maze. This 
means that the layouts (“units”) of alleys from the begin- 
ning to the first choice-point (junction), and from each 
choice-point to the next, are all alike. Also the layouts 
at all choice-points are alike. In the form used, to avoid 
the blind, a left choice is required at all junctions except 
the last (referred to as the exceptional choice-point), 
where the rat must turn right to reach the food box. By 
dropping in an appropriate wall section, any junction be- 
fore the last can be made the starting point. 

In most of the experiments, the rat was started each 
day the same number of times from each of three entrance 
points, such that he must run through 2, 3, or 4 units be- 
fore reaching the exceptional choice-point. The order of 
using these different entrance points was varied according 
to a systematic schedule. Each experiment was concerned 
with a specific sort of floor over which the rat ran. In 
each experiment, the intent was to continue practice until 
no rat could show further progress. 

The results showed that the level of performance to 
which the rats could attain depended upon the type of floor 
used. No floor was found on which there was no evidence 
of learning. The lowest level found was with a floor of 
suspended wire screen with the walls carried from a super- 
structure and not resting on the floor; but a floor made of 
a nine-inch deep bed of fine sand gave results which were 
not much higher, The highest level was obtained with a 
floor of smooth concrete. Floors made of one and one-half 
and three and one-half inches of sand gave intermediate 
results. Various tests indicated that the cue was not ol- 
factory. 

One experiment was designed to show kinaesthetic in- 
fluence even in the situation where the rat is started in 
varied order but equally often each day from the three 
entrance points 2, 3, and 4 units before the exceptional 
junction, In the first part of the experiment for 10 days, 
each rat ran 2 trials per day from each of the above three 
entrance points, In the second part, for a like period, each 
rat ran the same schedule of trials, except that 2 trials 
from the entrance point only 1 unit from the exceptional 
choice-point were interspersed each day among the stand- 
ard set of runs. In tabulating results, those trials from 
the 1-unit-distant entrance-point were omitted from the 
calculations. Such tabulations showed clearly that the 
added trials in the second part changed the performance 
on the standard trials to give more errors in the earlier 
blinds with less errors in the later blinds and less correct 
Microfilm $2.50; Xerox $4.60. 89 pages. 
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ASSOCIATIVE ABILITY AND STIMULUS-RESPONSE 
MEANINGFULNESS IN ASSOCIATION LEARNING 


(L. C. Card No. Mic 59-6545) 


Jack Donald Dunsing, Ph.D. 
University of Pittsburgh, 1959 


Ninety college students were selected according to dif- 
ferences on a test of Associative Ability. These subjects 
were used to test differences in performance in verbal 
learning as a function of the attribute of meaningfulness 
(m). Forty-five high-association subjects and 45 low- 
association subjects were selected using extreme scores 
on Bendig’s test of Associative Ability. These subjects 
were exposed to 40 trials each in a discriminatory trial- 
and-error situation, as described by Hull and independently 
elaborated for verbal learning by Ramond. Thirty sub- 
jects were assigned to each of three Lists, with high, 
medium, and low stimulus meaningfulness respectively. 

On each List, there were 15 low- and 15 high-association 
subjects. The response items were the same for each 
List, but varied in m value within the Lists. A complex 
design resulted in 2 x 3 x 15 x 12 x 5, Associative Ability 
vs. Stimulus Lists vs. subjects vs. Response Words vs. 
Trial Blocks, analysis of variance. 

Contrary to prediction, differences in Associative Abil- 
ity were not related to differences in performance. The 
similarities of the Associative Ability factor to Thurstone’s 
Word Fluency factor (W) were discussed. 

As expected from research with the standard paired- 
associate technique, errors of acquisition were found to be 
an exponential decay function of m. 

Similar variations in m value of either the stimulus or 
the response members produced similar and approximately 
equal effects upon performance. This result had been pre- 
dicted from an analysis of the discriminatory trial-and- 
error situation. It was hypothesized that both stimulus 
and response terms have equal effect if considered under 
equal criteria of acquisition. An S-R discrimination hy- 
pothesis was presented which would give equal status to 
the effects of stimulus or response generalization. 

In the heterogeneous pairings of response terms in this 
study, an isolation effect was found which facilitated learn- 
ing beyond the point which would be predicted from the 
simple difficulty-meaning relationship. This isolation ef- 
fect was discussed in terms of stimulus and response 
generalization. 

It was concluded that meaningfulness (or familiarity) 
operated along two dimensions, one of absolute level, and 
one of relative level. In the case of homogeneous pairings, 
there would be a maximum response generalization for the 
low-m response pairs, and minimum for the high-m pairs. 
This iilustrates the absolute level of m function which ap- 
parently represents the continuum described by the 
difficulty-meaning relationship. In the case of heteroge- 
neous pairings, there would be less and less response 
generalization as the members of a response pair differ 
more and more in m value. This is the case of the ‘ isola- 
tion effect”, or relative level of meaningfulness. This 
latter interpretation is essentially consistent with that of 
Kimble and Dufort. It is suggested that this hypothesis 
be more specifically investigated using systematic manipu- 
lation of both stimulus and response pairings. 
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THE EFFECT OF DISTRIBUTION OF 
TRIALS ON PROBLEM SOLVING 


(L. C. Card No. Mic 59-6670) 


Raef K. Haddad, Ph.D. 
New York University, 1957 


Adviser: Professor L. W. Crafts 


The experiments conducted were designed (a) to study 
the effect of distribution of trials prior to solution upon 
the number of trials required to solve two conceptual prob- 
lems, (b) to test a theory proposed by Kendler, Greenberg 
and Richman? according to which problem solving, in con- 
trast to learning, should be facilitated by massed trials, 
and (c) to test a proposed revision of the Kendler et al 
theory. Se 70 

The first hypothesis stated, contrary to the Kendler 
et al theory, that “distribution of trials will favor the so- 
lution of a problem so constituted as to make probable the 
elicitation and elimination of responses which form part 
of the solution but which are incorrect when elicited sep- 
arately.” On the other hand, the Kendler et al theory was 
thought applicable to a simpler sort of problem. Hence 
the second hypothesis stated that “massed trials will favor 
the solution of a problem so constructed that the subject is 
likely to proceed by elimination of incorrect responses 
that have little similarity to the solution.” The problems 
used to test these hypotheses were called the “ compound” 
and “ simple” problems, respectively. 

Experiment I tested the above hypotheses. There were 
four experimental groups. Subjects were randomly as- 
signed either massed or distributed trials on either the 
simple or compound problem. Ninety-five subjects were 
individually tested to obtain fifteen subjects who solved 
their problem in more than one but less than twenty-one 
trials for each of the four experimental groups. The sub- 
jects in the distributed condition worked at a verbal flu- 
ency test during the one minute inter-trial intervals. 

Hypothesis one was confirmed. Under distribution, 
significantly fewer trials were required to solve the com- 
pound problem. Hypothesis two was not confirmed. Dis- 
tribution had no significant effect on the simple problem. 

The failure to confirm the Kendler et al theory led to 
the decision to test one of the two assumptions of the the- 
ory. The first assumption holds that in a multiple response 
situation in which there are several strong unrewarded 
responses, these unreinforced responses will be eliminated 
faster by massed than by distributed trials. 

Experiment II, designed as an explicit test of this as- 
sumption, consisted of a number guessing task. The sub- 
ject could succeed only by eliminating several of his 
strongest responses. Twenty-five subjects were given 
massed trials and twenty-five were given distributed 
trials. The subjects in the distributed group worked at an 
oral word fluency test during the twenty-second inter -trial 
intervals. Massed trials led to much faster elimination 
of the unrewarded responses. This assumption of the 
Kendler et al theory was confirmed. However, the task 
was not one that usually would be called problem solving. 

The second assumption of the Kendler et al theory 
holds that the major task confronting the subject in prob- 
lem solving is the elimination of incorrect responses. 
Making this presumption, Kendler et al predicted that 
massed trials would be superior for problem solving. 





That prediction was not confirmed for either problem 
tested in Experiment I. 

In conclusion, the Kendler et al theory must be revised, 
if it can be maintained at all. Massed trials were found to 
lead to faster elimination of unrewarded responses in a 
multiple response situation. However, problem solving 
apparently cannot be treated simply as the elimination of 
incorrect responses since massed trials did not lead to 
faster solution of a simple problem, and, as predicted, 
distributed trials actually led to faster solution of a more 
complex problem. | 
Microfilm $2.50; Xerox $3.00. 48 pages. 
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A COMPARISON OF OPERANT AVOIDANCE 
AND CLASSICAL TECHNIQUES IN THE 
CONDITIONING OF THE EYELID RESPONSE 


(L. C. Card No. Mic 59-5776) 


Wesley Jay Hansche, Ph.D. 
The University of Wisconsin, 1959 


Supervisor: Dr. David A, Grant 


An experimental comparison of avoidance, classical, 
and operant techniques of conditioning the human eyelid 
reflex was devised. The classical group received 100% 
air puff reinforcement, the avoidance group received the 
same UCS only in the absence of a CR, while the operant 
group received a symbolic reinforcement (a short duration 
light coupled with an electric counter) when a blink occur- 
red during the appropriate temporal interval. Two com- 
bination groups, the classical technique plus symbolic 
reinforcement, and the avoidance technique with the addi- 
tion of symbolic reinforcement were included as was a 
control condition. In general, the conclusions were: 

1. The standard classical technique is relatively good; 
no other technique utilized gave significantly better per- 
formance in terms of approach to asymptote, total CRs in 
acquisition, or total CRs in extinction. 

2. It is possible to condition the eyelid reflex using 
operant techniques based solely upon secondary or sym- 
bolic reinforcement. The slope of acquisition is somewhat 
flatter than that obtained with the classical method, but the 
asymptotes do not appear to differ, and this technique re- 
sulted in the highest resistance to extinction. 

3. It is also possible to condition the eyelid reflex with 
an avoidance technique using absence of puff to reinforce 
an anticipatory response, but the results were inferior to 
all other techniques in terms of acquisition asymptote and 
total CRs in both acquisition and extinction. 

4. The addition of symbolic reinforcement to a 
classical procedure resulted in only slight differences in 
acquisition and extinction. When this type of reinforce- 
ment was added to an avoidance situation acquisition 
was significantly greater in asymptote and total CRs, and 
there was a large, though non-significant increase in 


extinction CRs. 
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THE ROLE OF CUES IN THE There were also consistent differences between the 





AROUSAL OF ANXIETY groups handled by one experimenter as compared with the 
. roups handled by another experimenter, under similar 
(L. C. Card No, Mic 59-6397) senbihen, but » ao steenian were not statistically 
Tamar [lanit, Ph.D. significant. 
University of Southern California, 1959 Conclusions. The most apparent and important conclu- 
sion of this study is that the relationship between anxiety, 
Chairman: Professor Jacobs cues, and performance, where human subjects are con- 
cerned, is not a simple one. College students probably 
This study was undertaken to investigate the relation- perceive the source of anxiety and recognize what cues 
ship between the number and kind of cues present in an are relevant to the anxiety-arousal itself and what cues 
anxiety-arousing situation and the disruptive effects of are associated with it but not directly related to it. Al- 
that anxiety on performance. Specifically, the first three though much work has been done using animals as subjects 
hypotheses stated that the disruptive effects of anxiety in this area, similar work with human subjects is meager. 
will be lessened if (1) certain cues associated with anx- This particular study has suggested that the changes 
iety-arousal are removed from the situation by removing effected in anxiety, by varying the number and kind of cues 
the person arousing the anxiety, or (2) if the cue associ- associated with but not directly related to the arousal of 
ated with the person arousing the anxiety is the label anxiety, are small if the variations in the cues are minimal. 
“clerk” rather than the label “professor,” or (3) if the cue Microfilm $2.50; Xerox $7.00. 149 pages. 


associated with the person arousing the anxiety is the label 
“clerk” rather than “professor” and those cues associated 
with that person are later removed from the situation by 

removing that person. (4) A last hypothesis stated that the 


label “professor” or “clerk” will be more effective as an SKIN CONDUCTANCE, MANIFEST ANXIETY, 
anxiety-arousing cue when applied to one individual than AND RESPONSE COMPETITION IN SIMPLE 
when appliedto another individual, under similar conditions. DISCRIMINATION LEARNING, 


Ten classes of college students were tested and divided 


into five groups, called A, B, C, D, E. They were all given (L. C. Card No. Mic 59-6333) 





a perceptual-speed and an anxiety test as preliminary Alan D. Karasik, Ph.D. 

tests. The criterion variable was a Symbol Symbol Sub- New York University, 1959 

stitution Test (SSST), which was administered to all groups, 

each under a different condition. Group A was used as a Adviser: Professor Robert E, Silverman 

control group, and the SSST was administered to it with no 

special instructions. The other four groups—B, C, D, E— Palmar skin conductance and the Taylor Manifest Anx- 
received the SSST after being warned that their peform- iety Scale were compared with each other in terms of their 
ance on that test was very important to their scholastic validity as measures of Hull’s concept of drive. This was 
status at school, both as individuals and as a group. The done by noting the relationship between these indices and 
following variations were related to the administration of performance scores (speed of response and percent error) 
the SSST in these four groups. The person reading the in a simple discrimination learning situation under two 
threatening instructions to the SSST was introduced to sets of conditions. Under one set of conditions the correct 
groups B and C as a “clerk” and to groups D and E asa responses demanded by the discrimination task were high 
“professor.” After reading the threatening instructions, in the competing-response hierarchy while under the other 
that person administered the SSST to groups B and D only. set of conditions incorrect responses were high in this 
Groups C and E received the SSST from another experi- hierarchy. The relative dominance of the correct and in- 
menter. Before the final calculations were made, the correct responses was controlled by means of differential 
groups were matched on perceptual-speed, which proved practice tasks. According to Hullian theory any valid drive 
to be linearly related to SSST, but the original anxiety index should correlate positively with performance under 
scores were disregarded because they were not related to the former condition and negatively with performance under 
SSST performance. the latter condition. 

Results. There were no statistically significant differ - The obtained data indicated differential effects depend- 
ences as far as SSST performance was concerned between ent upon the particular response measure used. Error 
groups where (1) a “professor” read the threatening in- scores reflected the effect of the differential dominance of 
structions vs. where a “clerk” read the threatening instruc-| correct and incorrect response tendencies but showed no 
tions and (2) where one person read the threatening in- relationship to either of the drive indices. Response- 
structions and administered the SSST vs. where one person speed scores showed no effects of the operations designed 
read the threatening instructions but the second person ad- to introduce differential dominance of the correct and in- 
ministered the SSST. correct response-tendencies but showed some relationship 

However, when the effects of the two experimental to the drive indices. A consistent positive correlation was 
variables, number and kind of cues, together were com-- obtained between response speed and absolute conductance 
bined, differences in group performance on the SSST ap- change. With MAS scores the correlation was in the 
peared, That is, the group where a “professor” read the opposite direction and only reliable within the low- 
instructions and administered the SSST received poorer practice sub-groups. Certain inconsistencies between 
scores on the test than the group where a “clerk” read the data and the Hullian E = f (H x D) formulation were 
the instructions and then left the room and the SSST was pointed out. 
administered by another person. Microfilm $2.50; Xerox $4.40. 85 pages. 
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THE RELATIONSHIP OF THE INTERVAL 
OF TIME BETWEEN PAIRED AUDITORY AND 
VISUAL STIMULI AND REACTION TIME 


(L. C. Card No. Mic 59-5852) 


Walter Paul Kroll, P.E.D. 
Indiana University, 1959 


Chairman: Dr. A. T. Slater-Hammel 


Introduction. It has been shown that when discrete 
stimuli are presented in pairs at irregular intervals the 
reaction time (RT) to the second of such stimuli separated 
by an interval of about .5 seconds or less tends to be 
longer than normal. This time delay in the second reac- 
tion time has been called the psychological refractory 
period. 

Proposed theories agree that the delay is due to some 
characteristic of the central nervous system. One promi- 
nent theory holds that a definite period of time is required 
for the central mechanisms to receive, organize, and emit 
a response. During this organization time the central 
mechanisms are presumed to be refractory to a second 
stimulus. If a second stimulus should arrive before a re- 
sponse to a previous stimulus is completed, the second 
stimulus must be “held in store” until the central mechan- 
isms have cleared themselves of the first response. Es- 
sentially, the order in which stimuli occupy the central 
mechanisms and the duration for which they occupy the 
central mechanisms should result in predictions of any 
observed delays in second response reaction times. 

Purpose and Procedure. The purpose of this study was 
to investigate the relationship of the interval of time be- 
tween rapid serial stimuli in (1) the auditory-visual, and 
(2) the visual-auditory sequences and hand reaction time. 
Twenty male subjects were randomly assigned into two 
experimental groups. One group was administered paired 
stimuli in the auditory-visual sequence, and the other 
group in the sequence visual-auditory. The interval of 
time between stimulus presentation was experimentally 
manipulated between the range 50 to 500 milliseconds. 
Each subject had four days of 200 simple reaction time 
trials to establish reasonable estimates of reaction time 
for each of the four combinations of hand and stimulus 
modalities employed. This was followed by six days of 
100 paired trials each day. In paired responses the right 
hand response was always made first and the left hand re- 
sponse made second. Catch trials were employed in both 
simple and paired response conditions. 

The data were analyzed separately for each group by a 
treatments by subjects design and also by a trend test 
analysis. The results were compared with a prominent 
theory and with other studies. The significance level of 
five percent for rejection of null hypotheses was decided 
upon and all interpretations of results were based upon 
this probability level. 








Conclusions: Some of the conclusions indicated were: 

1. The initial reaction time in paired responses for 
both experimental groups was significantly slower than 
corresponding simple reaction time measures, 

2. Delays in second response reaction times occurred 
in both experimental groups when the interval of time be- 
tween stimulus presentation was 500 milliseconds or less. 

3. The pattern of second response reaction times was 








similar for both experimental groups; (a) the largest de- 
lays occurred at the shortest intervals, (b) delays de- 
creased as the interval between stimuli was increased 
from 50 to approximately 450 milliseconds at which point 
a suspected expectancy effect apparently caused reaction 
times to increase at the 450 and 500 milliseconds inter- 
vals, (c) delays persisted throughout the entire range of 
intervals between stimuli 50 to 500 milliseconds, 

4. Incurred delays in second response reaction times 
were greater in the visual-auditory sequence than in the 
auditory-visual sequence. . 

5. The interval of time between stimulus presentation 
at which delays in second response reaction times were 
present, and the magnitude of step increases in delays as 
the interval between stimuli was reduced, suggested in- 
compatibility with theoretical predictions for both experi- 
mental groups. 

Microfilm $2.50; Xerox $7.80. 169 pages. 


TRANSFER AND RETROACTION AS A FUNCTION 
OF RESPONSE SIMILARITY, STIMULUS MATERIALS, 
AND EXPERIMENTAL DESIGN 


(L. C. Card No. Mic 59-6896) 


Keith Jay Lindsay, Ph.D. 
Stanford University, 1959 


Osgood has proposed three ‘empirical laws” of trans- 
fer and retroaction. According to the second of these, 
when Task A-Task B stimuli are the same and when Task 
A-Task B responses vary, transfer and retroaction should 
be negative and should become less negative as the re- 
sponses become more alike. Although there are empirical 
results in the literature which support this law, there are 
also results which contradict it. These latter findings sug- 
gest that the obtained function should resemble the classic 
Skaggs-Robinson curve more than it should resemble Os- 
good’s curve. 

In the experiments summarized here, two kinds of ex- 
perimental design and two kinds of stimulus-response 
materials were employed in an attempt to determine more 
precisely the shape of the function which results when 
stimuli are the same and responses vary in meaningful 
relatiouship. 

In one experimental design, the Task B list contained 
responses all of which had the same degree of meaning 
relationship. This was called a “pure” design. In a sec- 
ond (“mixed”) design, the Task B list contained responses 
from each of three degrees of response meaning relation- 
ship. It was presumed that a set for response meaning- 
fulness would be more easily established in the pure 
design. 

One kind of materials consisted of letter-pair stimuli 
with adjective responses. The other kind consisted of 
geometrical figures for stimuli with the same adjective 
responses. 

The major parameters of these experiments, then, con- 
sisted of two discrete variables (materials; design) and 
one continuous variable (response similarity). 

The major findings of the experiments were: 

(1) Varying response meaning relationship led to a 
very little differential transfer and retroaction. 
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(2) The pure design in general led to greater positive 
transfer and to less negative retroaction than the mixed 
design. 

(3) There was differential transfer and retroaction as 
a function of stimulus materials. 

(4) Transfer was positive; retroaction was negative; 
and the relation between the two was generally inverse. 

(5) Similarity of response meaning functions differently 
in transfer than in retroaction, the effect being to com- 
press the scale of similarity for transfer. 

The results suggest that for the parameters studied, 
transfer and retroaction are positive when both stimuli 
and responses are identical, then become decreasingly 
less positive reaching an asymptote at some degree of 
response dissimilarity. However, the transfer curve 
reaches its asymptote at a positive value while the retro- 
action curve reaches its asymptote at a negative value. 
This disparity suggests difficulties in assigning both trans- 
fer and retroaction data to the same functional curve. 

Within the present framework, transfer and‘retroaction 
are functions of at least three variables. These are: de- 
gree of set; task difficulty; and response similarity. When 
set is high, the task hard, and responses similar, transfer 
should be most positive and retroaction least negative. 
When set is low, the task easy, and responses dissimilar, 
transfer should be at least positive and retroaction most 
negative. These three parameters form the axes of a 
hypothetical transfer and retroaction “solid” which seems 
to fit existing data for the stimuli identical, responses 
varying situation in a fairly satisfactory manner. 
Microfilm $2.50; Xerox $5.80. 117 pages. 


EFFECT OF DRIVE REDUCTION ON LEARNING 
(L. C. Card No. Mic 60-206) 


In-Mao Liu, Ph.D. 
University of Dlinois, 1959 


The associative factor habit strength was considered 
not to depend on the amount of drive reduction after the 
early experiments by Crespi and Zeaman. However, the 
slowly acting drive, hunger, manipulated in those experi- 
ments gives a possibility of the performance curves to be 
resulted from a higher order learning process. Further- 
more, in view of the recent experiments supporting the 
hypothesis that the permanent associative factor is de-_ 
pendent upon the intensity level of drive when a fast acting 
drive is manipulated, the present experiment was designed 
to test the hypothesis that the habit strength is functionally 
related to the amount of drive reduction by means of ap- 
plying the technique of handling a fast acting drive. More- 
over, the design of the experiment is such as to remove 
the contamination due to the difference in drive intensity 
levels, which is a weak point in the experiments demon- 
strating the habit strength related to the drive intensity 
level. 

Eighty albino rats were divided into two groups on the 
basis of matching by weights. In a runway situation, one 
group ran from the high shock alley of 400 v. to the low 
shock alley of 100 v., the other, from that of 400 v. to that 
of 200 v. After 20 acquisition trials, by matching their 
asymptotic performances, each group was subdivided into 





two groups, one group shifted to the other condition, and 
the other served as the control. On 31-st trial each group 
was further subdivided into two subgroups on the basis of 
their last performance levels for ten extinction trials; 

one subgroup is extinguished with the level of shock in the 
high-shock alley equated to that in the other alley, and 

the other extinguished with the level of shock in the low- 
shock alley kept the same as that of the other alley. 

The acquisition performance in terms of speed takes 
the form of a V-shaped curve which is interpreted as a 
composite of two component curves; one representing ex- 
tinction process specific to this experimental situation, 
and the other manifesting acquisition process proper. The 
significant difference in the extinction behavior due to the 
differential conditions in the preshift period supports the 
hypothesis that the associative factor habit strength is 
functionally related to the amount of drive reduction. The 
abrupt change in the performance curve for the group 
shifted to a larger amount of food in Crespi’s and Zeaman’s 
experiments is explained to be resulted from the algebraic 
summation of the simple acquisition curves by higher- 
order learning process inherent in the situation involving 
a slowly acting drive. 

Microfilm $2.50; Xerox $3.00. 40 pages. 


THE RETENTION OF RESPONSES TO CLASSES 
OF VERBAL STIMULI COMPARED WITH THE 
RETENTION OF RESPONSES TO SPECIFIC 
VERBAL STIMULI 


(L. C. Card No. Mic 60-80) 


Kenneth Edward Lloyd, Ph.D. 
The Ohio State University, 1954 


It was hypothesized that there would be no difference 
in retention between a group of subjects who learned re- 
sponses to specific stimuli (the specific group) and a 
group of subjects who learned responses to classes of 
stimuli (the class group). To test this hypothesis, sub- 
jects in the specific group were presented with eight dif- 
ferent verbal stimuli paired with eight different arabic 
numbers which served as responses. Subjects in the class 
group were presented with 24 different verbal stimuli 
paired with the same eight arabic numbers; the stimuli 
for the class group were selected so that they represented 
eight classes with three instances each. The presentation 
in a memory drum of 24 S-R pairs constituted a trial for 
all subjects. For the specific group each of eight stimuli 
occurred three times in a trial; for the class group each 
of 24 stimuli occurred once in a trial. 

Two experiments were conducted. In experiment I, 
subjects learned the material to a criterion of one perfect 
trial. In experiment II, all subjects were given five trials 
with the material. One week after the original learning, 
all subjects were given one recall trial. There were four 
groups of 21 subjects in both experiments. 

Subjects in the specific groups were supposedly associ- 
ating a response number to a specific stimulus word. Sub- 
jects in the class groups were supposedly associating a 
response number to a class of stimuli; they were required 
to respond to each specific stimulus in the list as if it 
were an instance of a class of stimuli. This is somewhat 
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analogous to one group of subjects learning a list of paired 
associates and a second group receiving practice in the 
use of a set of concepts. 

After the retention test all subjects were presented 
with a transfer task. The transfer task for one specific 
group (group I) and for one class group (group III) con- 
sisted of new stimuli drawn from the old classes; groups 
I and III constituted the experimental groups. The trans- 
fer task for the control groups (groups II and IV) consisted 
of new stimuli drawn from new classes. The transfer 
task served as a test as to whether or not subjects in the 
class groups had, in fact, associated the responses with 
the class instead of with the specific stimulus per se dur- 
ing the original learning. If they had responded to the 
class in the original learning, then they should rapidly re- 
encode the new instances within the old classifications; if 
they had not responded to the class, then this re-encoding 
should require greater effort. If the experimental class 
group does not display greater positive transfer effects 
than the experimental specific group, then the experiment 
is not a valid test of the hypothesis. 

Three dependent variables were measured: 1) correct 
responses during the recall test and the first trial of the 
transfer task, 2) trials to criterion, and 3) response la- 
tency. Analysis of variance and t tests were used to 
analyze the data. The results of experiment I are sum- 
marized. 

1. There were no differences in retention as measured 
by mean correct responses among any of the groups. 

2. The mean correct responses during the first trial 
of the transfer task for the experimental class group was 
superior to that of the experimental specific group. This 
was interpreted as demonstrating that the experimental 
class group had, in fact, been responding to the class in- 
stead of to the specific stimuli per se. 

3. The mean trials to reach the criterion for the origi- 
nal learning, however, were greater for the class groups 
than for the specific groups. 

Experiment II was designed to control for any advantage 
the class groups may have attained by virtue of their hav- 
ing experienced a greater number of presentations of the 
material in experiment I. The results of experiment I 
are summarized. 

1. At the fifth trial with the original material, the mean 
of correct responses of subjects in the class groups was 
inferior to that of the specific groups. 

2. At the recall trial the performance of the subjects 
in the class group was again below that of the specific 
group. 

3. However, at the first trial of the transfer task the 
experimental class group was superior to the experimental 
specific group. The results of the transfer task were simi- 
lar in both experiments. 

The data for response latency in both experiments in- 
dicated that responding to classes of stimuli required more 
time than responding to specific stimuli. The one excep- 
tion to this was the experimental class group during the 
transfer task; here the latency of this group equals that 
of the specific groups. Apparently the previous training 
in classifying stimuli enabled this group to respond as 
quickly as if they were dealing with specific stimuli. 

The hypothesis of no difference in retention among 
class groups and specific groups was verified. The trans- 
fer of training test indicated that the class groups were, 
in fact, responding to the stimulus words in terms of their 





membership in classes. It appears from these results 

that retention of material is a function of the extent of the 
mastery of the material to be retained rather than a func- 
tion of the kind of material learned. The findings with re- 
spect to transfer were discussed in terms of the advantages 
of encoding stimuli within a classification, contrasted to 
responding specifically to individual stimuli. 

The dissertation is considered comparable to former 
studies which have compared the retention of “ meaningful” 
material with the retention of “nonsense” material. In 
previous summaries of such studies’ it has been concluded 
that subjects who learned meaningful material displayed 
greater retention. Under the conditions of the present ex- 
periment no difference in retention was found between class 
groups and specific groups. The principal difference be- 
tween the present and earlier studies is that former studies 
have stressed the importance of qualitative differences in 
the material to be learned, while here is stressed the im- 
portance of equating the number of response units which 
subjects in both class groups and specific groups must 
acquire. Microfilm $2.50; Xerox $3.00. 56 pages. 
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PERSONALITY FACTORS AND EXPERIMENTAL 
CONDITIONS AS DETERMINANTS OF RIGIDITY 
IN PROBLEM SOLVING BEHAVIOR 


(L. C. Card No. Mic 60-86) 


Brendan Arnold Maher, Ph.D. 
The Ohio State University, 1954 


With the publication of The Authoritarian Personality, 
Adorno and his colleagues provided the stimulus for a 
series of provocative research studies. These studies 
have purported to demonstrate the predictive value of a 
concept in psychological theory which defines a personal- 
ity characterised by, amongst other attributes, ethno- 
centricism, cognitive rigidity, concreteness, authoritarian 
value systems, etc. Among the proponents of this concept, 
Rokeach has reported a number of experiments designed 
to indicate the generality of this personality organization. 
In one such study he describes how, when subjects are 
divided into groups on the basis of “high” versus “low” 
ethnocentricism scores, a parallel division can be seen in 
their liability to exhibit cognitive rigidity in certain 
problem-solving tasks. The tasks in question were the 
widely used Water Jar Problems originally used in the ex- 
periments of Zener and Duncker. Cognitive rigidity in 
this case was measured by the extent of the Einstellung- 
effect produced in the tasks. The Einstellung-effect refers 
to the propensity of the subject to continue to solve prob- 
lems by a long and complex method (previously established 
or set by tasks in which this is the only feasible method), 
when they are amenable to solution by a simpler and more 
direct approach. The interpretation placed on this behavior 
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is to the effect that the authority-oriented person is re- 
luctant to abandon a course of action which seems, by 
inference, to have been established as correct. Thus the 
concept of authoritarianism is regarded as having predic- 
tive value over a wide range of behaviors, from social 
attitudes to mathematical computations. 

However, other studies suggest that the Einstellung- 
effect may be elicited by the experimental conditions under 
which the problems are administered and is, by implica- 
tion, only remotely related to broader personality char- 
acteristics. Anxiety, speed, and achievement pressure 
have been uses as pertinent experimental conditions. 

The dissertation attempted to answer one basic ques- 
tion. Can the Einstellung-effect be predicted more accu- 
rately from a knowledge of the experimental conditions 
than from the personality of the subjects? The personality 
variables studied were denial of personality dynamics and 
projective assimilation. The experimental conditions were 
general academic failure, specific task failure, and con- 
trol, or nonfailure. Their definitions follow: 

Projective assimilation: a tendency to regard the self 
as similar to the majority of one’s fellows respecting so- 
cial attitudes, personality characteristics, and so forth 

Denial of personality dynamics: a tendency to judge 
people and to conceptualize others generally on the basis 
of accidental, physical, or other casual attributes, rather 
than on the basis of their needs or motives (these two defi- 
nitions are derived from the literature on the topic of the 
authoritarian personality) 

General academic failure: this condition was created 
in two sessions with a total of 31 subjects; they were given 
the test-problems after they had been informed that their 
academic status would be influenced by the results 

Specific problem task failure: this condition was cre- 
ated in two subgroups of 26 and 25 subjects; they were 
given failure in a series of either arithmetical or verbal 
problems and then did the test-problems with no other 
extraneous rewards or penalties involved 

Control Group: this group of 31 subjects was given the 
test-problems alone with the general instruction that they 
were participating in an experiment and that the results 
would not be used for any other purpose. 

Test problems—These were the Water Jar Problems 
and a Verbal Mazes test as originally reported by Cowen. 
In each case the maximum rigidity score was 5. 

Measurement of personality variables—The measure- 
ment of the two personality variables was achieved with 
the use of the Role Construct Repertory Test devised by 
Kelly. Projective assimilation was méasured by a count 
of the number of times the subject classes himself as 
similar to other members of a trio of persons drawn from 
his social milieu. The maximum number of times that 
this could be done was 6, and on the basis of probability 
the mode score would be 4. Subjects scoring either 5 or 6 
were then placed in the “high” group and the remainder in 
the “low” group. This procedure split the group into two 
approximately equal subgroups. 

Denial of personality dynamics was measured by judge- 
ment of the cues used by the subject in classifying given 
figures in his social environment. Nondynamic cues in- 
cluded such attributes as age, sex, race, physical appear- 
ance, legal or kindred status, and occupation. Dynamic 
cues were based upon needs, attitudes, and interests of 
the figures. The maximum possible score was 22. A con- 
venient cutting score was 4 and this was used to separate 
the “high” from the “low” group. 




















Results—A series of analyses of variance were con- 
ducted which indicated that no significant differences ex- 
isted between the groups on the basis of the personality 
variables, Several significant differences were found re- 
specting the experimental conditions. On the basis of the 
data it was concluded that: 

1. When failure is specific to a class of problem, it 
will be followed by rigidity in solving similar problems, 
but by flexibility in the solution of dissimilar problems 

2. When failure is experienced in general academic 
performance, it will be followed by rigidity in any type of 
problem which is presented as related to academic ability 

3. In the absence of failure experience, differences in 
rigidity between individual subjects cannot be satisfactorily 
explained by recourse to their differences on the personal- 
ity measures used. 

The results were discussed with emphasis upon the 
significance of the type of failure experiences which were 
administered. A distinction can be drawn between logical 
failure and experimental failure. In the former the failure 
to solve a problem is caused by inherent deficiencies of 
the method of solution, whereas in the latter it is imposed 
by the experimenter without regard to the functional ade- 
quacy of the subject’s efforts. An explanation of the re- 
sults was outlined in which the possible psychological 
operations of experimental failure were examined. It was 
proposed that under these circumstances the failure ex- 
perience does not convey any information about the re- 
quired solution, but rather serves to create doubt in the 
subject’s perception of his own abilities. The close ad- 
herence to an initially successful mode of solution might 
then be understood as an attempt to maintain self-esteem 
rather than as a consequence of careful inspection of the 
circumstances of the problem tasks. 

An alternative interpretation was offered which utilized 
a concept of expectancy, and it is recognised that many 
theoretical interpretations might be made. In general, 
however, it seems that the results run counter to a theory 
of generalized personality rigidity and are favorable toa 
field-theory interpretation of the Einstellung-effect. 

Microfilm $2.50; Xerox $4.20. 76 pages. 











Abstract published by special arrangement with The 
Ohio State University. 


THE EFFECT OF AN EXPERIMENTAL 
SITUATION INVOLVING FAILURE AND 
DISPARAGEMENT ON CERTAIN FEATURES OF 
CHILDREN’S FIGURE DRAWINGS 


_ (L. C. Card No. Mic 59-6336) 


Frances Barzilay Morgenstern, Ph.D. 
New York University, 1959 


Adviser: Professor Elsa E, Robinson 


The present study investigated the effect of failure and 
disparagement in a school examination situation on 22 spe- 
cific features of children’s figure drawings. The 22 features 
selected have been alleged in the literature on figure draw- 
ings torelate tofeelings of self-esteem. It was hypothesized 
that failure and disparagement would result in lowered self- 
esteem which would be reflected inan increase inthe occur- 
rence of the selected drawing characteristics. 
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The subjects were 72 fifth grade, public-school chil- 
dren, “normal” in social and emotional adjustment. Thirty- 
six, constituting the Experimental Group, were required 
to make a figure drawing and to answer the questions in 
the section, “Sense of Personal Worth”, of the California 
Test of Personality, both before and after the failure ex- 
perience. The remaining 36 children, of equivalent chrono- 
logical age and intellectual level, served as the Control 
Group; they took the same tests before and after an emo- 
tionally neutral experience given under similar conditions. 

Four judges, naive as to each child’s group member- 
ship, independently compared the before and after drawings 
of all the subjects in the attempt to discover whether each 
of the 22 drawing features appeared only or more clearly 
in the “after” drawings. Agreement of at least three 
judges was required. 

After the experimental situation, the Experimental 
Group did not show a significant drop in “Sense of Personal 
Worth” as measured by the California Test of Personality. 
The suggestion is offered that the irrelevance of many of 
the test items and the “controllable” nature of the test re- 
sponses may account for the negative result. 

Statistical comparison of the number of changes in the 
22 drawing features in both groups indicated a tendency 
for more changes to occur in several features made after 
failure than after the “neutral” experience. But in only 
two of the items did the increased frequency in the Experi- 
mental Group, relative to the Control, reach statistical 
significance. These features were “over-all shading” and 
“shading of the hair.” However, when the total number of 
changes in the drawing following the experimental situa- 
tion was calculated for each subject, the Experimental 
Group showed greater change than the Control Group at 
the 1% level of confidence. It is suggested that since in- 
dividual items on the list of predicted changes may be 
alternative ways of expressing reaction to failure and per- 
sonal inadequacy, the list, taken as a whole, may be a 
better indicator of such reaction than any single item. 

It is considered necessary in the light of the results, 
to reformulate the hypothesis of the study. It appears 
more correct to predict that the total change in items sup- 
posedly related to self-esteem will be significantly greater 
for children who have undergone failure and disparagement 
than for a comparable control group of children who have 
not been subjected to such an experience. 

It seems desirable to confirm the findings of this study 
with other groups of subjects. The factors which limit 
generalization of the obtained results are discussed, and 
several suggestions are made for further research for the 
purpose of clarifying and extending the findings. 

Microfilm $2.50; Xerox $6.20. 129 pages. 





SUBCORTICAL STIMULATION: TRANSFER 
OF TRAINING BETWEEN THE CAUDATE NUCLEUS 
AND THE CENTRE MEDIAN. 


(L. C. Card No. Mic 59-6079) 


Harold Clarke Nielson, Ph.D. 
University of Utah, 1959 


Chairman: Paul B. Porter 


Electrical stimulation, delivered as a 2 sec. train of 
square wave pulses with a frequency of 300/second to 
various subcortical structures, served as CS for avoidance 
CRs in 19 cats. After the cat had reached a criterion of 
at least 15 CRs in 25 trials, conditioning was started on 
another subcortical structure to measure transfer of train- 
ing. Following establishment of the second CR, threshold 
intensities of stimulation necessary to maintain the CRs 
at a level of 2 in 5 trials were measured by the descending 
method of limits. 

There was no evidence to indicate that training was 
transferred between the caudate nucleus and the centre 
median or vice versa. 

The threshold intensities of stimulation necessary to 
maintain the CRs fell into three groups. Conditioning 
thresholds between .01 and .1 mA. were recorded for the 
centre median, medial lemniscus in two cats, mesence- 
phalic reticulum, the Field H’ of Forel in one cat, the 
ventralis lateralis in another, and the putamen. Thresh- 
olds above .2 milliamperes were found in the caudate nu- 
cleus. A conditioning failure and a threshold of 1.0 
milliamperes were found for placements that overlapped 
the medialis dorsalis and nucleus centralis medialis. 

There was no relationship between speed of condition- 
ing and the difference between threshold and training in- 
tensities; i.e., no stimulus-intensity dynamism could be 
discerned regardless of how the data were analyzed. 

Microfilm $2.50; Xerox $3.00. 33 pages. 


MEANINGFULNESS (m) AND OVERLEARNING 
EXPERIMENTALLY CONTROLLED IN 
PAIRED-ASSOCIATE LEARNING 


(L. C. Card No. Mic 59-6790) 


Grant T. Phipps, Ph.D. 
The Pennsylvania State University, 1959 


This study was designed to assess the effect of mean- 
ingfulness or stimulus meaning (m) and overlearning in 
paired-associate learning. Noble has operationally de- 
fined meaningfulness (m) as the mean frequency of con- 
tinued written associations given to a verbal stimulus 
within sixty seconds. When the meaningfulness of verbal 
material is assessed in this way, the measuring instru- 
ment is sensitive to other variables which covary with 
(m). Such variables may be the important ones in a sub- 
sequent learning situation, but their effect may be erro- 
neously attributed to (m). The present study avoided this 
possibility by taking verbal units low in association value 
and building in varying degrees of (m). If the frequency of 
presentation of the verbal stimulus is held constant during 
this process, as was done in this study, the degree of 
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overlearning must vary inversely with (m). Reid found 
that considerable overlearning facilitated the subsequent 
learning of a negative transfer discrimination task. Thus, 
in the present study the effects of two allegedly facilitating 
variables which varied inversely, (m) and overlearning, 
were studied. 

The subjects in the experiment were 88 volunteers 
from an Introductory Psychology class. They were di- 
vided into four random groups, but the experiment was 
individually administered. The verbal material to be 
learned was made up of nonsense syllables from Glaze’s 
lists; it was presented by means of an automatic slide 
projector. The experiment had three steps or stages: the 
preliminary learning, the association test, and the final 
learning. Subjects from all groups were given the same 
association test and the same final learning task. The final 
learning task contained paired-associates with critical and 
non-critical stimuli members. These two types of combi- 
nations proved to be well equated in difficulty, thus pro- 
viding an intra-individual control. The groups differed as 
to the number of associations they learned and the amount 
of overlearning in the preliminary step. This step was 
omitted entirely for the control group. The subjects from 
Group I learned one response to each critical stimulus, 
those from Group II learned two responses, and those from 
Group III learned four responses to each critical stimulus. 
Since the frequency of presentation of the critical stimuli 
was held constant, the frequency of presentation and the 
overlearning of the stimulus-response combinations varied 
from group to group. 

On the variable overlearning, the differences between 
the groups at the end of the preliminary learning were sig- 
nificant at the .001 level of confidence. As measured in the 
written association test after the preliminary learning, 
the differences between the groups on the variable (m) were 
significant at the .001 level of confidence. On the variable 
trials to learn the final task, the differences between the 
groups were significant at the .90 level of confidence. 

Keid’s study would have predicted greater ease of learn- 
ing in the final task with considerable overlearning in the 
preliminary learning. This result was not obtained. In 
the present study the frequency of presentation of the stim- 
ulus material was held constant, while in Reid’s study it 
varied. Therefore, the result of his study may have been 
due to this variable rather than overlearning per se. 

There is considerable evidence that more meaningful 
verbal material is easier to learn. In the present study 
meaningfulness (m) of the stimulus member did not have 
a significant effect on ease of learning paired-associates. 
Therefore, it is concluded Noble’s (m) is not an adequate 
definition of meaningfulness. 

Microfilm $2.50; Xerox $4.40. 82 pages. 





EFFECT OF BRAIN TUMOR ON PERCEPTION 
OF HIDDEN FIGURES, SORTING BEHAVIOR, AND 
PROBLEM SOLVING PERFORMANCE. 


(L. C. Card No. Mic 59-6691) 


Max Pollack, Ph.D. 
New York University, 1955 


Adviser: Professor H, L. Teuber 

Problem: Controlled studies of the effect of brain tumor 
on intellectual functioning have reported maximal impair- 
ment after resection of neoplasms of the frontal lobe (Ry- 
lander, Halstead). By contrast, penetrating missile wounds 
of the frontal region have been found to disrupt intellectual 
performance no more than similar lesions of the posterior 
brain substance (Teuber, et. al.). The purpose of this 
study was to evaluate the relative effects of anterior ver- 
sus posterior expanding cerebral lesions on tasks similar 
to those employed in the study of penetrating gunshot 
wounds. 


Subjects: Sixty-nine hospital patients with localized space- 
occupying lesions of the cerebrum. These included (a) 25 
precentral cases (frontal and frontotemporal), (b) 27 post- 
central (parietal, temporal, occipital), (c) 17 intermediate 
(i.e., lesions involving pre- and postcentral regions). The 
control group consisted of twenty patients with localized 
spinal cord lesions and 16 patients with lesions of the pos- 
terior fossa. Included in the latter group were patients 
with increased intracranial pressure. Patients were clas- 
sified into one of the groups on the basis of one or more 
of the following criteria: (a) radiographic studies (pneu- 
moencephalography, cerebral angiography), (b) surgeon’s 
operative report, and (c) post-mortem examination. 


Procedure: The following tasks were employed: hidden 
geometric designs (modified Gottschaldt figures), Weigl- 
type card sorting and the Wechsler-Bellevue Intelligence 
Scale. Four problem solving situations, i.e., two prob- 
lems modified after Duncker and two after Maier. When- 
ever possible the patients were tested pre- and post- 
operatively. 





Results: (1) Patients with space-occupying lesions of the 
cerebrum as a group were inferior to patients with infra- 
tentorial CNS lesions on all tasks, although some of the 
differences between experimental subgroups and control 
groups failed to reach statistical significance. Individual 
patients, with or without cerebral damage, varied within 
wide limits on all tests. There was marked overlapping 
of scores between experimental and control groups. Only 
a small minority of patients with cerebral damage dif- 
fered radically from controls. Almost all of the patients 
in this group, regardless of whether the lesion was an- 
terior or posterior, were disoriented. The alterations in 
behavior seen in these disoriented patients were rarely 
encountered in controls. 

(2) No significant differences between pre- and post- 
Rolandic lesions could be found on any test. There was a 
trend for patients with tumors of the posterior part of the 
brain to show maximal impairment on complex visual 
tasks. Patients grouped according to presence of homo- 
nymous visual field defects did significantly worse on per- 
ception of hidden figures than did patients with cerebral 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








3406 PSYCHOLOGY 





disease without visual field defects. Patients with cerebral 
disease without visual field defects did not differ signifi- 
cantly from controls on this task. 

(3) No significant difference was found between pre- 
and post-operative performance for any of the tasks. 
Correlation between pre- and post-operative performance 
was uniformly high for all tasks. 

(4) Patients with bilateral frontal lobe lesions were in- 
ferior to patients with unilateral frontal lobe lesions on 
all tasks. The group with bilateral frontal lobe lesions 
consisted of many patients with recurrent tumors. (There 
were not enough cases of bilateral postcentral involve- 
ment to make a corresponding comparison for the pos- 
terior lesion group.) 

(5) Intercorrelations among the problem solving tasks 
were low, as were the intercorrelations between the prob- 
lem solving and complex visual tasks. 


Conclusions: (1) Changes in intellectual functioning after 
cerebral damage were due to the effects of the cerebral 
neoplasm and not to increased intracranial pressure. 

(2) The impairment of intellectual functioning in the 
presence of pathological cerebral tissue can be as great 
as that following resection of that tissue. 

(3) Alterations in intellectual behavior were not maxi- 
mal for lesions of the frontal lobe and were found with 
equal frequencyfor lesions of the posterior brain substance. 

(4) Descriptions of the alterations in intellectual func- 
tioning in terms of a basic disturbance, such as impair- 
ment of the “abstract attitude” or “productive thinking”, 
were found to be inadequate. 

It may be inferred that the discrepancy between the 
findings of this study and those of Rylander’s and Hal- 
stead’s is largely due to the method of selecting the pa- 
tients: testing of nearly all consecutive admissions toa 
large neurological service in our study, as against selec- 
tive sampling of post-operative cases in the studies of 
Rylander and Halstead. 

Microfilm $3.25; Xerox $11.00. 250 pages. 





INTER-CONCEPT STIMULUS SIMILARITY 
AND THE FORMATION OF SIMPLE CONCEPTS 


(L. C. Card No. Mic 60-104) 


Robert Edward Rankin, Ph.D. 
The Ohio State University, 1954 


Although psychology traditionally has been concerned 
with thinking and the so-called higher mental processes, 
progress in this field has been slow and productive re- 
search somewhat limited. This may have been caused, in 
part at least, by a tendency to view this field as somehow 
unique or not amenable to the principles and theories de- 
rived from the study of simpler behaviors. Recently there 
has arisen a recognition that contemporary psychological 
theory might provide a fruitful approach to these more 
complex problems. 

The concept formation task seems well-suited as an 
area to begin probing with available conceptual tools. In 
this spirit the present research was carried out, and two 
experiments are described which exemplify such a con- 
ceptual scheme. Generally, the assumption was made that 





if concept formation is not fundamentally different from 
other learning, then it should be governed by the same 
laws. Both experiments were predicated upon the empiri- 
cal and theoretical characteristics of stimulus generaliza- 
tion as this construct is employed in modern psychology, 

The concept stimuli in these experiments consisted of 
a series of cards on which appeared geometric forms of 
triangles, diamonds, and squares. These forms varied in 
three brightness levels (light, medium gray, and dark), 
three sizes (large, medium, and small), and three numbers 
(1, 2, or 3 ona card). The stimuli were presented through 
an aperture serially on a wheel rotating horizontally. The 
subject responded by pressing one of a series of switches 
signifying the concept. Each response was called “Right” 
by the experimenter if correct, “Wrong” if incorrect. 

In the first experiment the hypothesis was tested that 
Similarity relations among concept stimuli are related to 
the ease or difficulty of concept formation. More specifi- 
cally, it was held that since a number of verbal and code 
learning studies have shown that intratask similarity re- 
tards learning, a series of concepts having varying degrees 
of similarity with each other should show similar effects, 
presumably because of stimulus-response interference. 
Each group learned 4 concepts involving two points each 
on the size and brightness dimensions. The two points 
were varied in the 5 groups according to similarity. The 
dimensions of form and number were irrelevant and con- 
stant for all groups. 

The conclusions of this study supported the hypothesis, 
and indicated in general that the greater the interconcept 
stimulus similarity in a series, the more difficult the at- 
tainment, Learning curves from this experiment, plotted 
for each group by the method of successive criteria, 
showed a rather uniform ogived form. It was suggested 
that a curve of this shape seemed to represent adequately 
the behavior observed in the experiment. The importance 
of generalization in concept formation was stressed, and 
some further implications of this were discussed. 

The second experiment explored another parameter of 
stimulus generalization in concept formation, In this study 
an attempt was made to compare concept learning ona 
single dimension, contrasted with multiple dimensions, 
Logical extensions of generalization theory were carried 
out to predict the probable outcome. Eight groups of sub- 
jects learned 3 concepts: 2 groups learned 1 form con- 
cept, 1 brightness concept, and 1 size concept; 6 groups 
learned either 3 form concepts, 3 brightness concepts, or 
3 size concepts. Half of the groups learned under a con- 
dition termed “high interference,” in which generalization 
was maximized to produce difficulty in formation, while 
the other half learned under “low interference,” in which 
generalization effects were minimized to facilitate learn- 
ing. Both high and low interference were intended to in- 
fluence only the multiple dimension learners, The same 
general stimuli used in the first experiment were employed 
in this study except that all dimensions varied on a 3-point 
gradient and only number was irrelevant. 

The results indicated a trend toward greater difficulty 
for multiple dimension learning than for single dimension, 
with a clear qualification, however that the similarity re- 
lations are a more important determiner of attainment 
difficulty than the number of dimensions, per se. A sig- 
nificantly greater number of subjects were unable to learn 
the concepts under high than under low interference. Of 
those concepts ona single dimension, form was significantly 
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easier to learn than brightness or size. The difference 
between the latter two was not significant. These results 
were considered to support a differential generalization 
hypothesis based upon a convex-upward gradient. 

The two studies taken together provide support for the 
view of a single learning process, applicable to concept 
formation as well as to other learning situations. They 
argue for the continuation of research on more complex 
processes with the available conceptual tools of behavior 
theory. In particular, the results indicate the value of 
generalization theory in the prediction and understanding 
of the process of concept formation. 

Microfilm $2.50; Xerox $3.60. 64 pages. 
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THE EFFORT FACTOR IN THE EXTINCTION 
AND SPONTANEOUS RECOVERY OF AN 
AVOIDANCE RESPONSE 


(L. C. Card No. Mic 59-6858) 


John Q Robinson Roark, Ph.D. 
University of Maryland, 1959 


Supervisors: Associate Professor Thomas M. Magoon 
Assistant Professor F, Robert Brush 


Theoretically, the effort variable is considered to be 
a significant factor in the extinction and spontaneous re- 
covery of learned behavior. A problem was designed to 
investigate the effect of effort on the extinction and spon- 
taneous recovery of a conditioned avoidance response. 
Hypotheses were cast in a form commensurate with de- 
ductions from drive reduction theory. 

Sixty albino rats were conditioned to press a bar to 
avoid shock. Fifteen trials were administered daily until 
all animals reached a criterion of conditioning set at 80 
per cent conditioned responses (CR’s) for three consecu- 
tive days. The bar was randomly weighted on trials 
within experimental sessions with 5, 30, and 60-gram 
weights. 

As each animal completed conditioning, it was assigned 
to one of three extinction groups which responded during 
extinction to one of the three bar weights; 5, 30, or 60 
grams. The extinction criterion was set at 20 per cent 
CR’s for three consecutive days. Seventy-two hours after 
achieving the extinction criterion, each animal was given 
five additional days of extinction trials. CR’s given during 
this period were treated as spontaneously recovered. 

Analysis of the extinction data revealed differences be- 
tween the groups at the .001 level of confidence for trials 
to the extinction criterion. A test of the differences be- 
tween treatment means showed that, at the .001 level, the 
30-gram bar group took significantly more trials to reach 
the extinction criterion than the 5 and 60-gram bar groups. 
The hypothesis that resistance to extinction is an inverse 
function of response effort was rejected. A tentative ex- 
planation utilizing the concepts of secondary reinforce- 
ment and effort was advanced to account for these results. 
The 30-gram bar group had more response -produced cues 
available to become associated with fear reduction than did 








the 5-gram bar group. Since these cues were assumed to 
act as positive secondary reinforcement, more trials would 
be required by the former group to reach the extinction 
criterion. The decrease in mean number of trials to the 
criterion for the 60-gram bar group was attributed to the 
operation of the effort factor which overcame the positive 
aspects of secondary reinforcement and resulted in more 
rapid response decrement. 

Analysis of the spontaneous recovery data revealed 
differences between the groups at the .05 level of confi- 
dence for number of CR’s given. A test of the differences 
between treatment means showed that, at the .05 level, the 
5-gram bar group gave significantly more spontaneously 
recovered responses than did the other two groups. The 
hypothesis that spontaneous recovery is a positive function 
of response effort during extinction was rejected. A ten- 
tative explanation of the obtained results was based on the 
hypothesis that during extinction, the response-produced 
cues available to the 30-gram bar group, being greater in 
number than those available to the 5-gram bar group, were 
more likely to become associated with responses incom- 
patible with the CR. During spontaneous recovery, these 
cues, upon being reinstated, were more likely to call out 
responses other than the CR in the 30-gram bar group. 

It was proposed that the 60-gram bar group did not receive 
a sufficient number of extinction trials for the response- 
produced cues to become associated with the incompatible 
responses. The slight rise in mean number of spontane- 
ously recovered CR’s for this group over the 30-gram bar 
group was assumed to be reflecting the continuing effects 
of secondary reinforcement and effort. 

It was concluded that response-produced fatigue sig- 
nificantly affects the extinction of an avoidance response 
only at relatively high levels of response effort. 

Microfilm $2.50; Xerox $4.00. 72 pages. 


AN EXPERIMENTAL STUDY OF THE HUMAN 
AS A COMPARATOR OF VISUAL SYMBOLS 


(L. C. Card No. Mic 60-114) 


Raymond Constantine Sidorsky, Ph.D. 
The Ohio State University, 1954 


A type of behavior in which the human is frequently en- 
gaged is the comparison of visual objects in order to de- 
termine whether a particular state or relation exists 
between any two or more of the objects. It was the purpose 
of the present study to determine experimentally some of 
the characteristics of human behavior in such a situation. 

The specific task chosen for investigation was one which 
required the observers to examine all of the symbols ina 
display and to determine whether any two or more belonged 
to the same subgroup. A subgroup was defined as two or 
more symbols which were coded in the same way. In ad- 
dition to determining the number of such subgroups, the 
observers were required to report the number of symbols 
in each subgroup. All the symbols in a given display were 
similar except for variations along the dimension of the 
particular coding system in question. 

This type of activity is an example of information proc- 
essing in which a number of perceptual and mnemonic 
processes are involved. As the task is constituted, the 
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observer must visually scan the display, discriminate the 
significant aspect of the stimulus objects, compare the 
discriminated material, and make a verbal report con- 
cerning the relations between the various stimulus objects. 
The present study attempted to bring into sharper focus 





some of the characteristics of these processes of functions. 


The experiment was designed using the number of 
stimulus objects in the display as the independent vari- 
able. The total time taken by the observers to complete 
their comparisons of the stimulus objects at a self im- 
posed pace, i.e. information processing time, was the 
dependent variable. 

The study was not designed on the basis of any theo- 
retical psychological system; rather it was designed as an 
empirical study to determine the relation between the 
number of symbols in a display and the information proc- 
essing time. However, it is possible to discuss the prob- 
lem from two viewpoints as a basis for a priori prediction 
of observer behavior in this task. Briefly, it might be 
predicted from a Gestalt approach, on the basis of the Law 
of Similarity, that information processing time would be 
related to the number of similarly coded symbols as well 
as the number of symbols in the display per se. Another 
approach is from a functional viewpoint. On the basis of 
a number of postulated “processes” it might be predicted 
that the time would be proportional to the number of suc- 
cessive discrete operations carried out by the observer. 

The experiment was conducted in two parts which 
differed only with respect to the type of stimulus coding 
employed. The coding system in Part I involved variations 
in the angular position of a small line; in Part IZ it in- 
volved variations in the color of the symbols. In both 
cases twelve stimulus categories were used. 

Apparatus. —A variable number of stimulus objects, 
ranging from two to twelve in number, appeared in the 
approximate center of a 10-in. display area. The stimulus 
objects were distributed in a random manner within a 
square or rectangle whose area was proportional to the 
number of symbols in the display and with an average 
density of one symbol per square inch. 

The observers initiated the projection of the displays 
by pushing forward a switch attached to a small movable 
box. This action simultaneously activated a chronoscope 
and opened a shutter placed before the projection systems. 
When the observer released the switch the chronoscope 
stopped, the shutter closed, and the display disappeared. 
In this manner the length of time an observer viewed the 
display could be measured to the nearest 1/100-sec. 

In Part I, the stimuli consisted of a series of outline 
circles 1/4-in. in diameter, each with a single radius line 
extending from the center to the outer edge of the circle. 
The radius lines were assigned one of twelve positions 
located 30 degrees apart starting at zero degrees, i.e., 
the twelve positions corresponding to the hour markings 
on a Clock dial. The positions of the radius lines within 
each of the outline circles in a given display were deter- 
mined on a chance basis by means of a table of random 
numbers. 

In Part I, the symbols were 1/8-in. filled circles. 
Each was assigned one of twelve colors. The assignment 
of a position and a color to each stimulus object was 
again determined by a random process. 

Observers. —Six male observers, ranging in age from 
20 to 33 and possessing normal vision (corrected or un- 
corrected), were used throughout the experiment. 




















Procedure. —The observers were seated at a viewing 
distance of 28 inches from the display. They were 
instructed to determine whether any of the symbols had 
radius lines in the same position (Part I) or were of the 
same color (Part II). If two or more symbols were the 
same, a “conflict” was said to result. The observers 
were required to determine the number of “conflicts” and 
the number of symbols involved in each separate “con- 
flict,” and to report this. information after they had re- 
leased the control switch. Accuracy rather than speed 
was stressed. 

The observers were given a total of 540 trials in each 
part of the experiment in six sessions of 90 trials each. 
The sessions occurred on different days. 

The results of the first session, which constituted a 
practice session intended to familiarize the observers 
with the procedure and the stimulus objects, were not 
included in the final analysis. During this practice ses- 
sion the observers were informed immediately of the 
correctness or incorrectness of their response by the 
word “right” or “wrong.” In addition, when errors were 
made the display was reprojected and the experimenter 
pointed out where the error(s) had occurred. This was 
done to enable the observers to determine under what 
conditions they were likely to make an error. During the 
remaining five sessions the observers were informed only 
that their report was right or wrong. This knowledge of 
results was given to decrease the probability of errors 
resulting from efforts to work at an excessive speed. 

The experiment proper consisted of five daily sessions 
of 90 trials, ten trials with each number of symbols in the 
display. The “ready” signal for each trial was given as 
soon as the experimenter had changed to a new display. 
Both the time needed by the observers to process the 
information and the errors made were recorded on pre- 
pared answer sheets. 

Results.—The average information processing times 
were plotted as a function of the number of stimulus 
objects in the display. The experimenter compared these 
obtained values with the expected values predicted from 
the two theoretical viewpoints discussed earlier. It was 
concluded from visual inspection that the obtained curves 


; -1 
were most similar to one based on the progression me 
which represents the number of combinations of n things 
taken two at atime. In light of this apparent correspond- 
ence, the time scores were replotted as a function of 


ae) symbols in the display. 


On the basis of this transformation, it appears that up 
to a limit of eight symbols in the case of angular position 
coding and ten symbols in the case of color coding, aver- 
age information processing time is linearly related to the 
number of possible separate combinations of the symbols 
in a given display taken two at atime. This suggests that 
the procedure followed by the observers was a series of 
successive discrete operations involving the discrimina- 
tion of the relation between single pairs of symbols. 
Furthermore, it appears that observers can omit from 
comparison any symbols which have been previously com- 
pared with all others. 

Lease Squares solutions of the equations for the best 
fitting line represented by the first eight points in the 
angular position coding situation and the first ten points 
in the color coding situation resulted in the equations 
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T = .288 + .381 24-2) 


and 


T = .475 + .152 nwt) 


respectively. T refers to the time needed by the observers 


n(n-1) 


to complete the task, and 5 refers to the number of 


possible separate pairs of symbols in the display. These 
results are interpreted as indicating that the average 
time needed for the determination of the relation between 
any two visual stimulus objects in a series of possible 
pairs is 381 milliseconds for angular position coding and 
152 milliseconds for color coding. 

The discontinuity of the curves at eight symbols in the 
case of angular position coding and ten symbols in the case 
of color coding is of theoretical importance. It is inter- 
preted by the writer to indicate that at some point one of 
the postulated processes involved is overloaded to such an 
extent that it “breaks down.” On an a posteriori process 
of elimination it appears that the postulated “scanning 
memory” process, i.e., the elimination from comparison 
of all symbols previously used as a standard for compari- 
son, is most likely the overloaded process. In any event, 
there appears to be a limit, which depends on the type of 
coding system used, upon the number of visual symbols 
that observers can compare at an optimum rate. 

The observers were able to maintain a reasonable 
degree of accuracy in performing this task. In almost 
every instance the error was one of omission i.e., the 
observer failed to report a subgroup or reported too few 
symbols as part of a subgroup. This indicates that errors 
were not the result of the inability of the observers to 
discriminate the code category but were the result of their 
failure to remember the number of “conflicts” found or 
their failure to compare a particular pair of symbols. 

The degree of practice appears to have only a small 
effect upon performance in a visual comparison task of the 
sort studied here, at least over the five day period meas- 
ured in the present experiment. This indicates that learn- 
ing to do such a task is probably a very gradual process. 

With respect to individual differences it was found that 
although there were significant differences with respect to 
the rate of change of the information processing curves, 
the general shape of the curves was similar for all ob- 
servers, Microfilm $2.50; Xerox $3.80. 67 pages. 
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THE EFFECT OF CEREBRAL DESTRUCTION 
ON THE PERFORMANCE OF THE WHITE RAT 
IN VARIOUS MAZE SITUATIONS 


(L. C. Card No. Mic 59-3974) 


Nathene Turk, Ph.D. 
University of Michigan, 1934 


Shepard found that all rats which could master his 
unit-alike (u-a) maze (a series of standard units followed 
by a final unit, like the standard units except that the 
reaction necessary to avoid the blind is in the opposite 
direction from that necessary at the choice points of the 
standard units) can also learn his unique-unit (u-u) maze 
(layouts at all choice points alike; layouts of alleys from 
each choice point to the next, all uniquely different; about 
the same number of right and left reactions, distributed 
irregularly, required at the choice points). But he found a 
considerable number of rats which can learn the u-u maze 
but cannot learn the u-a maze. 

The first question asked in this study was whether any 
locus or amount of cortical lesion could change rats able 
to learn the u-a maze into rats without this ability but still 
able to learn the u-u maze. 

Seventeen rats learned the u-a maze after an average 
of 80 trials and 62 errors. Since Shepard so constructed 
his u-a maze that all but floor cues were controlled, and ~ 
since he believes that the floor cue is one of resonance, 
probably auditory in nature, the lesions were largely 
focused on Fortuyn’s area p, although almost all the 
cortex was covered at one time or another. The average 
lesion was 40% of the neocortex. With an average of 32 
trials and 26 errors, all these rats were able to relearn 
the maze. This represented far less deterioration than 
Lashley found after comparable or smaller lesions in his 
seemingly simpler alternation maze III which was smaller 
and more readily learned preoperatively. 

To check on this apparent discrepancy, the second 
question asked in this study was whether the same rats 
with the same lesions would show similarly discrepant 
post-operative effects in the two mazes. Eighteen rats 
with locus and amount of lesion similar to the above again 
showed similar results in the u-a maze but much greater 
deterioration in the Lashley maze (56 trials, 63 errors 
before operation and 72 trials, 227 errors post-opera- 
tively). 

Another question raised was whether the amount of neo 
cortex removed was related to the post-operative deterio- 
ration in either maze. No relationship was found between 
amount of lesion and retention or relearning of the u-a 
maze, but a high correlation was found between amount of 
lesion and errors in relearning the Lashley maze. 

Within the limits of this study, the question as to 
whether locus of lesion was related to postoperative dis- 
turbance in either maze could not be answered except that 
area p is not essential for the retention or relearning of 
the u-a maze, nor is the amount of area p left intact re- 
lated to its degree of retention. 

Some other rats, in addition to those reported above, 
were, for various reasons, rendered unable to relearn the 
u-a maze, but neither could they learn the u-u maze; in 
no case was a rat rendered unable to learn the u-a maze 
while retaining the ability to learn the u-u maze. 

Microfilm $2.50; Xerox $6.20. 130 pages. 
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THE ESCHATOLOGICAL EXPECTATIONS 
OF THE QUMRAN COMMUNITY 


(L. C. Card No. Mic 59-5030) 


George Wesley Buchanan, Ph.D. 
Drew University, 1959 


An old and difficult problem for New Testament stu- 
dents is that of understanding the character of the Pales- 
tinian Christian church. Prior to the discovery of the 
Dead Sea Scrolls, there was no data available either among 
Christian or Jewish literature that had not been edited 
after the fall of Jerusalem in 70 A.D. The Dead Sea 
Scrolls are not Palestinian Christian documents, but they 
are unedited sources that disclose the beliefs and attitudes 
of at least one sect of Jews who lived in Palestine before 
70 A.D. This thesis is limited to an examination of the 
eschatological expectations of the Community at Qumran 
which opens for further study the question of the escha- 
tology of the Palestinian Christian church. 

Many scholars have viewed later Jewish and Christian 
eschatology through the eyes of Greek philosophers and 
have concluded that Christians and Jews of the Greco- 
Roman period anticipated the end of history and the cosmos 
or else an end of theological history. In either case the 
end in question is absolutely final. An examination of the 
Dead Sea Scrolls shows that the Qumran Community 
expected an end that lacked this particular note of absolute 
finality. Covenanters looked forward to an end of the 
current oppressive political conditions and the wickedness 
that was then rampant. They expected this end to come 
about through a holy war which God would win for them 
before he restored them to their rightful and undisputed 
sovereignty over the Land he promised them through their 
forefather, Abraham. 

Old Testament word studies show that the hope of 
deliverance by means of a holy war is as old as the exodus. 
The Day of the Lord and the Day of Vengeance are end- 
times that promise release from certain oppressive 
enemies without bringing history or the cosmos to an end. 
In the history of Israel many “end-times” had come, which 
brought Israelites freedom from their enemies: the Philis- 
tines, Midianites, Edomites, Egyptians, and the Seleucids. 
The only apocalyptic book in the Old Testament may owe 
its position in the canon to its accuracy in foretelling the 
end of the Seleucid rule. The word used for “end” in 
Daniel is yp which is rendered by the Greek cuvTé) eux. 
This describes a destructive end that takes place in history 
and usually is brought about by war. It is the same kind of 
end described in the Dead Sea Scrolls and is more ac- 
curately called “sunteleology.” 

No attempt is made in this study to investigate every 
possible time that a sunteleological hope might be ex- 
pressed in the New Testament. Four areas alone are 
examined: (1) passages referring to “the end of days,” 

(2) apocalyptic literature in the New Testament, (3) Paul’s 
letters, and (4) the Gospel of Matthew. Results of this 
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preliminary investigation show that sunteleological hopes 
are found in the New Testament either in their present 
context or in their original form. Because these are 
closer to Jewish eschatology of this period, they are also 
probably closer to the eschatological views of the Pales- 
tinian Christian Church than any other hopes expressed in 
the New Testament. 

Microfilm $4.90; Xerox $16.40. 381 pages. 


PRESUPPOSITIONS OF AUGUSTINE’S 
DOCTRINE OF SIN AND SALVATION 


(L. C. Card No. Mic 59-6174) 


Daniel Jones, Th.D. 
Boston University School of Theology, 1959 


Major Professor: Dr. L. Harold DeWolf 


The purpose of this work is to present systematically 
Augustine’s thought on sin and salvation and to discover 
and evaluate the presuppositions underlying his thought. 

Basically, his doctrine of sin is that as a result of the 
Fall every descendant of Adam is born with guilt anda 
corrupted nature. This corrupt condition is passed from 
generation to generation by concupiscence. Because man 
is corrupted, he inevitably, though willingly, commits 
actual sins. Punishment for sin is inescapable. It is 
sometimes disciplinary and redemptive in purpose (in the 
case of earthly punishments) and is always designed to 
preserve the moral order. 

Fallen man can be saved only by the grace of God. 
This grace is given through Christ, but man must receive 
it by faith. Although in his earlier Christian years 
Augustine believed that faith was dependent in part on 
man’s choice, later he taught that faith was part of that 
grace which is wholly the gift of God. Those to whom 
grace is given are predestined to receive it. It is not 
completely effective in this life for the perfecting of man’s 
nature, however. 

Augustine presupposed the authority of the Bible and 
rooted his doctrine in Scripture. Actually, however, the 
main features of his doctrine, except for predestination 
(inherited guilt, the inevitability of sin, irresistible grace), 
are not biblical, and he understood them to be so only 
because of his use of mistranslations (e.g., Rom. 5:12) 
and faulty exegesis (e.g., 1 Cor. 4:7b; 15:21-22; Eph. 2:8; 
Phil. 2:13). But in any event the nature of the Bible is 
such that Augustine could not in practice make it his 
ultimate and final authority: internal contradictions make 
an extra-biblical principle of selection necessary. 

Augustine further presupposed the authority of the 
Catholic Church and appealed to its practice of infant 
baptism and of prayer as evidence of the truth of original 
sin and irresistible grace respectively. However, 
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Augustine found it impossible to attribute independent and 

infallible authority to the Church because of uncertainty as 
to the seat of that authority and because of inconsistencies 
in pronouncements of bishops and councils. 

Because the authority he attributed to Scripture and the 
Church depended finally on reason, we conclude that reason 
was his ultimate, though not infallible authority. In fact, 
he acknowledged its authority and appealed to it in sus- 
taining his doctrine. 

Augustine endeavored to reconcile his presuppositions 
of God’s absolute sovereignty (underlying his doctrine of 
predestination and irresistible grace) and the moral re- 
sponsibility of man (underlying his idea of sin itself and of 
judgment and God’s justice) by his presupposition in his 
later years that will is only ability plus desire. Thus, 
whatever a man does, he does willingly, that is, because 
he desires to do it. Consequently he is responsible for 
his deeds. His desires are determined by God, however, 
either by God’s justly forsaking him so that he cannot 
desire good or by God’s irresistible grace so that he does 
desire good. But Augustine does not successfully recon- 
cile these pre-suppositions. If man is truly responsible, 
then God must not exercise such absolute sovereignty as 
Augustine believed. 

Other presuppositions of Augustine’s doctrine are that 
“Whatsoever is not of faith is sin;” though salvation is by 
grace, it is nevertheless a reward for merits earned; 
perfection is impossible in this life; love is desire; God 
is self-sufficient; created things are mutable; being is 
good, evil is the absence of good; and concupiscence is 
the means of perpetuating original sin. 

Only two of Augustine’s presuppositions are coherently 
and convincingly defended, namely the authority of reason 
and the moral responsibility of man. 

Microfilm $3.45; Xerox $11.60. 265 pages. 


ATTITUDES TOWARD THE CHURCH 
AS A HELPING AGENCY 


(L. C. Card No. Mic 59-6754) 


James Bertram Sadler, Ed.D. 
University of Pennsylvania, 1959 


Statement of the Problem 


The problem in the research was that of developing an 
instrument to evaluate the attitudes of adults toward the 
church as a helping agency. 


Procedure 


A set of six basic questions relating to “What help do 
adults hope to receive from religion, the church and the 
clergy?” was composed. These questions were then used 
as a structure for interviews with fifty persons who were 
interested in and were loyal to their churches. 

After the interviews were completed, the responses 
were separated into single thought units and were classi- 
fied first on the basis of the dominant emotional state 
reflected and second, upon the dominant area of concern. 
Sixty-two categories which described help sought through 
the church, religion or the clergy were defined in this way. 











Upon the basis of these sixty-two categories two matching 
items were developed for each category. Items were then 
arranged in an experimental scale with a five point re- 
sponse system for checking the scale. 

One hundred completed forms of the experimental 
scale were used to determine reliability and to carry out 
item analysis. The coefficient of correlation between the 
total scores of the two forms in the experimental scale 
was .84 with a standard error of .03. 


Results 


The trial administration of the scale developed, desig- 
nated Attitude Scale B, provided a sample of two hundred 
eighty-seven subjects drawn from churches of seven 
leading denominations in the Philadelphia area. 

A distribution of total scores of subjects in the sample 
was negatively skew indicating a pro-church bias. Further 
study of the sample disclosed interesting facts. A signifi- 
cant difference between the means of the distributions of 
those who attended worship services ‘regularly and those 
who attended less regularly was found. A significant dif- 
ference between the mean of the distribution of those who 
reported moderate satisfaction with the contribution of the 
church and religion and the mean of the distribution of 
those who reported unqualified satisfaction was also found. 

An analysis of responses to sixty items in the scale 
was made using the chi-square method to study differ- 
ences of responses of groups within the sample. Numer- 
ous differences at the .005 level of significance were 
observed. The conclusions reported in the study are based 
upon at least a .05 level of significance. 


Conclusions 





Trial administration of Attitude Scale B demonstrated 
the practicability of scale construction using the method 
outlined in the study. 

Those subjects who indicated unqualified satisfaction 
with the contribution of the church and religion, those who 
attended worship services regularly and those who were 
more mature in years were significantly more inclined 
toward acceptance of positive statements of attitude 
toward the church as a helping agency. 

The attitudes of subjects in the sample were oriented 
in terms of gaining personal realizations and satisfactions 
involved in formulating a philosophy of meaning and pur- 
pose for life and in terms of the satisfactions derived 
through the worship experience. 

The subjects expected to find in the church congenial 
relationships with persons who held similar principles. 
There was a marked expectation to find through interper- 
sonal relationships in the church fellowship those re- 
sources which would give assistance in both the primary 
and secondary group relationships of the individual. 

Subjects in the sample who had a strong pro-church 
bias depended upon religion, upon the church and the 
clergy to gain assistance during the crisis hours of life. 
Further, they expected that these resources would con- 
tribute toward modifying the phenomenal self. 

Microfilm $4.85; Xerox $16.20. 380 pages. 
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THE TEACHING MINISTRY OF THE PRIEST 
IN THE EPISCOPAL CHURCH 


(L. C. Card No. Mic 59-6233) 


Charles Everett Whipple, Ed.D. 
New York University, 1959 


The Problem: To ascertain if there was a discrepancy 
between the theoretical and actual teaching ministry of the 
priest in the Episcopal Church; to determine what that 
Church considered the teaching ministry of the priest to 
be; and to investigate to what degree the priests of the 
Church are fulfilling this ministry. 

The Procedure: The Bible, Church histories, histories 
of Christian education and related literature were used to 
give a partial record of the teaching ministry at repre- 
sentative periods to form an historical background. 

The Book of Common Prayer, Canon law, books on 
pastoral care, official publications of the Church, and 
personal experience were used to establish the theoretical 
teaching ministry. ° 

A questionnaire covering every aspect of the teach- 
ing ministry was developed and sent to every parochial 
priest to investigate the present status of the teaching 
ministry. 

The Results: The historical and theoretical study pro- 
vided the background for the survey. Replies to the ques- 
tionnaire were tabulated and the number of clergy partici- 
pating in each area of the teaching ministry was deter- 
mined. A composite depicting the average priest was 
made on the basis of these statistics. The average priest 
spends over fifty per cent of his time in education, half of 
this in connection with the Church School. He is faithful 
in giving instruction before Confirmation, Baptism, and 
Holy Matrimony. The majority of the clergy indicated by 
their answers to the questionnaire that they were involved 
in every aspect of Christian education and that a very 
complete ministry is being carried out. 

At least twenty per cent of the clergy could reexam- 
ine their teaching ministry. The canons could be read and 
more closely followed. The clergy could make more public 
use of the Offices of Instruction, lectures, study groups, 
guest speakers. More attention could be given to youth 
groups and the men. 

The Conclusion: The study revealed that the teaching 
ministry of the priest today is a more intricate and 
demanding office than at any other period. The role has 
moved beyond the simpler duties of catechist or preacher 
to a specialized concern for teaching for every age group 
in every aspect of parish life. As the whole field of edu- 
cation has broadened, the clergy for the most part, seem 
to have met the demands. 

Contrary to the basic hypothesis there seems to be 
no discrepancy between the theoretical and actual teaching 
ministry of the priest in the Episcopal Church. 

The Recommendations: The seminaries should include 
more training in religious education and make provision 
for post-graduate work in this field. The Church and 
vestries should make it possible for priests to have fur- 
ther academic training. 

The Church should investigate new methods to reach 
the clergy if the line of communication from Church head- 
quarters to the people is to be maintained. More research 
needs to be done in the field of curriculum with the needs 
of the smaller school in mind. The clergy should make 




















more use of the pulpit and parish papers as teaching 
media. More clergy could use Vacation Schools to aug- 
ment the winter Church School schedule. The clergy like 
and need trained assistants. More parishes should con- 
sider providing such aid and the use of trained assistants 
to extend the teaching ministry of the priest. 

Microfilm $2.50; Xerox $8.00. 173 pages. 


THE ROLE OF THE CONCEPT OF HISTORY 
IN THE THEOLOGY OF RUDOLF BULTMANN 


(L. C. Card No. Mic 59-5034) 


Norman James Young, Ph.D. 
Drew University, 1959 


The underlying theme which structures this discussion 
of the thought of the contemporary German theologian 
Rudolf Bultmann is the contention that his concept of 
history has played a crucial role in his theology, and that 
therefore any adequate understanding of his thought will 
be dependent upon a prior understanding of his concept of 
history and its place in his system. In support of this 
contention are offered both the exposition of Bultmann’s 
thought and the evaluation of major criticisms levelled at 
his thought, which comprise the major part of the disser- 
tation. It is shown that an understanding of Bultmann’s 
view of history provides the proper perspective from 
which to view both his theological method and his doctrinal 
formulations, and also his system as a whole as integrally 
related to the mainstream of theological endeavor during 
the past century and a half. 

The first chapter consists of a discussion of the dia- 
logue between history and theology since the Enlighten- 
ment period, and of various attempts to solve the problem 
of how theology can accept the validity of historical criti- 
cism without allowing the faith to be dissolved in rela- 
tivism. Bultmann is seen to approach this problem by 
proposing a view of history which denies the dominance 
of scientific-historical findings. The second chapter 
comprises an analysis of this view of history. Bultmann’s 
acceptance of the existential approach gives rise to a view 
of the structure of history in which the historicity 
(Geschichtlichkeit) of the individual is the focal point, 
and according to which an event may be eschatological 
in the sense of transcending world-history while still 
retaining its primary reference in personal history. 

The implications of this view of history for Bultmann’s 
theology are spelled out in the remaining two chapters. 
The three major aspects of Bultmann’s theological method 
— hermeneutics, demythologizing and exegesis — are all 
seen to be predicated upon his view of history. Because of 
the elevation of the dimension of personal history, it fol- 
lows that the valid hermeneutical approach to historical 
texts must be one which raises the question of human 
existence as primary. Since the Bible is an historical 
text, this hermeneutical principle must be applied; there- 
fore the Bible must be interpreted (demythologized) in 
such a way that it speaks primarily to man’s existence in 
the present. This leads to an exegetical approach whose 
purpose is to elucidate man’s self-understanding in rela- 
tion to the message of the New Testament. 

The result of this approach is examined in three most 
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important areas of theological concern — the revelation of 
God in history, the act of God in Christ, and the existence 
of man in the world — and in each case it is shown that 
Bultmann uses his view of history to effect a characteris- 
tic re-interpretation of doctrine. God reveals Himself 
primarily in personal history; His act in Christ becomes 
salvation-event as this is proclaimed and accepted as such 
in the present; man is seen as one who is what he becomes 
by historical decision, not as one who becomes what he 
already is by virtue of some natural essence. 








The conclusion is that Bultmann is consistent in de- 


veloping his theological method and formulations from 
his view of history, so that the only significant criticism 
of his findings is one which denies the underlying view 
of history. Therefore an understanding of his concept of 
history is of paramount importance for any approach to 
his thought, whether this results in acceptance or rejec- 
tion. 

Microfilm $5.05; Xerox $16.80. 394 pages. 
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SUPPORT OF JUDGMENTAL INDEPENDENCE 
OR CONFORMITY IN SITUATIONS OF EXPOSURE 
TO STRONG GROUP PRESSURE 


(L. C. Card No. Mic 59-6329) 
Josef Ernest Garai, Ph.D. 
New York University, 1959 


Adviser: Dr. Harriet Linton 


Problem 


The purpose of the experiment was to explore the effect 
of direct and indirect methods in strengthening an indi- 
vidual’s independence or conformity in a social influence 
situation. 


Theory 





It was hypothesized that specific verbal or written 
communications might strengthen an individual’s judg- 
mental independence or conformity in a social influence 
situation. 


Subjects 


The critical subjects were 60 Pratt Institute under- 
graduates randomly assigned to groups of 5 or 6 Cooper 
Union or Juilliard School of Music undergraduate con- 
federates of E. 


Procedure 





Four experimental groups and one control group were 
employed, each with 12 critical subjects. Pretests and 
post-tests were the same for all groups. Form A of an 
18-item Crime Questionnaire administered in a written 
pretest was compared with its equivalent Form B admin- 
‘istered as an oral post-test. The confederates of E rated 
12 out of 18 crimes of each form as deserving penalties in 
opposition to expectation, i.e., light penalties for serious 
and harsh sentences for light crimes. The critical sub- 
ject was unaware of this, thinking that he was in a regular 
judgmental situation; but being seated last but one, he 
listened to the judgments of 5 or 6 others before he gave 
his own estimate in the oral part. 


The four experimental groups were exposed to influ- 
ence attempts between the pre- and the post-test. The 
Direct Independence Appeal Group (DI) was requested by 
E to give a judgment which need not necessarily agree 
with that of anybody else. The Direct Conformity Appeal 
Group (DC) was told to give a judgment which need not 
necessarily differ from that of anyone else. The Indirect 
Independence Appeal Group (II) was asked to read an 
essay which contained strong arguments for judgmental 
independence, and to fill out a “Literary Evaluation Ques- 
tionnaire” to reflect their understanding of the main idea. 
The Indirect Conformity Appeal Group (IC) followed the 
same procedure as Group II, except for the essay, which 
extolled the necessity for judgmental conformity. The 
Control Group (C) took only the pre- and the post-test. 


Hypotheses 








Eight hypotheses were postulated. These predicted a 
greater degree of conformity for (a) both Group DC and 
Group IC over Groups DI, II, and C, and (b) Group C over 
Groups DI and IL. 


Results 


The Mann-Whitney Test was used for comparisons 
between groups. No significant differences were found in 
judgments on serious crimes, although all groups in- 
creased the sentences. This suggests that vague notions 
on serious crimes exist which are affected by the im- 
mediacy of the group pressure rather than by conformity 
or independence appeals. 

In judgments on light crimes, the Group IC showed 
greater conformity than Groups DI, I, and C (.05 and .02 
level respectively). Group DC showed greater conformity 
than Group C (.05 level). A trend towards greater con- 
formity than Group II reached the .10 level only. Conse- 
quently, four of the hypotheses referring to the Conformity 
Groups were confirmed, and two showed trends in the 
predicted direction, one of which attained the .10 level. 
The Control Group failed to show greater conformity than 
the Independence Groups and Hypotheses 7 and 8 were 
uncorroborated. 

These results show that (1) the Conformity Appeals 
were generally more effective in swaying individuals 
toward increased conformity than were the Independence 
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Appeals in inducing increased independence; (2) the in- 
direct appeal disguised as an essay was more effective 
than the direct appeal in the induction of a conforming 
attitude; and (3) the behavior of the members of the Con- 
trol Group C was more similar to that shown by the 
members of the two Independence Groups. 

The study is regarded as a pilot study in the investiga- 
tion of decision making in trial juries. 

Microfilm $2.50; Xerox $5.60. 111 pages. 


AN INVESTIGATION OF THE EFFECT OF AN 
IN-SERVICE SELF-STUDY SEMINAR ON THE 
ADJUSTMENT, CONCEPT OF SELF AND 
CONCEPT OF OTHERS OF MENTAL 
HOSPITAL EMPLOYEES. 


(L. C. Card No. Mic 59-6851) 
Jacob Daniel Goering, Ph.D. 
University of Maryland, 1959 


Supervisor: Associate Professor Richard M, Brandt 


Purpose: 


This study was undertaken with the primary goal of 
experimenting with a short term self-study seminar 
directed toward the promotion of better adjustment, self- 
acceptance, and acceptance of others by mental hospital 
employees. 


Procedure: 





A before-and-after design was established in order to 
determine the amount of change in the adjustment, self- 
concept, and concept of others which took place in the 
seminar participants. Measurements were taken before 
and after a six-weeks wait period as well as before and 
after the six-weeks seminar period. The same instrument 
was also administered to a reasonably comparable control 
group on the same occasions as to the experimental group. 

The subjects participating in this study consisted of the 
entire group of employees at the Brook Lane Farm, a 
private psychiatric hospital near Hagerstown, Maryland. 
The instrument used in the study was the SIO Q-sort 


developed by Butler and Haigh at the University of Chicago. 


Correlation coefficients were calculated on all self- 
ideal, other-ideal, and self-other sorts for each person’s 
set of three Q-sort distributions. In addition, Q-adjust- 
ment scores were computed according to an external 
criterion developed by Dymond at the University of 
Chicago. These various scores were then compared for 
significance of change from one test distribution to the 
next within each of the two groups. Comparisons were 
also made between the two groups to test for significance 
of difference between groups. 


Findings: 

The results of this experiment show that both the 
experimental group and the control group made significant 
changes in adjustment, concept of self and concept of 
others during the three months covered by this study. The 
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effect of the self-study seminar was clearly shown by the 
change in the adjustment score. The changes in concept 
of self and concept of others, however, were not clearly 
confined to the experimental period, and thus can not be 
wholly attributed to the experimental variable. 

The evidence obtained indicates that the self-study 
seminar was a significant factor contributing to the 
changes indicated, but that other variables were appar - 
ently also involved. The further suggestion was made that 
the type of hospital organization becoming known as a 
therapeutic community has inherent in its structure some 
of the components fostering the kind of changes measured 
in this study. Microfilm $2.50; Xerox $6.20. 130 pages. 


AGE AND DECADE CHANGES IN ATTITUDES 
(L. C. Card No. Mic 60-76) 


Allan William Jones, Ph.D. 
The Ohio State University, 1954 


The past fifty years have seen the greatest changes the 
American culture has ever known. In addition to the 
obvious scientific and technological advances, there have 
been also important shifts in the age composition of the 
population. Thus the population of the country has doubled 
since 1900, but the number of those sixty-five and older 
has increased four times — from three million to about 
thirteen million. It would seem desirable to attempt a 
psychological study of evidences of these cultural changes. 
Relations of age, in the adult years, to attitudes are also 
worthy of investigation. The dissertation is concerned 
with relations of culture and age to certain personality 
traits. Changes in culture are revealed, in part, through 
additudinal shifts. It is the purpose of the dissertation to 
examine changes in attitudes over the past thirty years 
and to compare attitudes of young people, now and earlier, 
with those held by older adults now. 


Materials and Cases 


Over thirty years ago a personality-attitude inventory 
called the Pressey X-O Test was devised. It is a simple 
means of obtaining an individual’s reaction to a large 
number of borderland wrongs, worries, and likes. The 
test was given in 1923 by O. R. Chambers’ to 779 public 
school children from grades six through twelve in various 
Ohio and other communities, and to 995 undergraduates 
at The Ohio State University. Changes from the grades 
through college in attitudes toward these wrongs, worries, 
and interests were studied. In 1933, Walter Buck’ gave 
these same tests again to 1,080 Ohio State University 
students and compared results with findings in 1923. At 
that time various liberalizations of attitudes and broaden- 
ing of interests were found. At the next decade interval, 
in 1943, the tests were again given from the middle grades 
through college. ° The current study therefore represents 
a third decade repeat of the X-O test, and fourth survey, 
making it possible to compare the attitudes of the flapper 
’twenties, the depression ’thirties, the war-torn ’forties, 
and the “cold war” ’fifties, with the adults added for 
linkage with former testings. As an ancillary project, a 
second instrument was also utilized: the admiration test 
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of the Interest-Attitude inventory form. The results 
proved to be so inconclusive that they are not included in 
the abstract. 

The X-O test consists of three distinct sections. The 
first portion (first page) contains twenty-five lines each 
of five words, listing such minor vices as smoking, flirt- 
ing, and swearing. The directions are to cross out each 
word naming something one thinks wrong, then to circle 
the one thing in each line thought worst. The second sec- 
tion also consists of twenty-five lines of five words each, 
put these words have to do with worries, such as loneli- 
ness, work, and forgetfulness. The subject is to cross out 
things ever worried about, and circle that item in each 
line worried about most. The third test is similar both in 
construction and general direction to the first two, but 
lists possible interests, such as flirting, joy-riding, and 
walking. This last test was not given to the adults, on the 
supposition that some of the terms would seem childish 
or flippant. Also omitted from the abstract are findings 
regarding words circled, since results were of negligible 
importance. 

In 1953 the X-O Test was given to 842 students at The 
Ohio State University in psychology classes: freshmen, 
94 men and 306 women; sophomores, 107 men and 64 
women; juniors, 62 men and 86 women; and seniors, 70 
men and 53 women. The adult cases were obtained from 
diverse sources. Some groups were tested — a grand- 
mother’s club and a businessmen’s group — but most 
cases were tested on an individual basis. Most adults 
were from the middle class, and it is believed that at 
least half had some college education. The greater por- 
tion of the men were of the executive and minor executive 
business group, but they ranged in occupation from pants- 
presser to a member of the United States’ Senate. Many 
of the women were wives of the executives, but they ranged 
from hair stylist to judge. The adults came mostly from - 
two Ohio cities, but some were from other Ohio and 
Pennsylvania towns and a few from other states. The 
numbers of men and women in successive age groups 
were: 30-39, 32 and 23; 40-49, 36 and 53; 50-59, 40 and 
77; 60 and up, 38 and 109 — a total of 408. 


Results and Their Interpretation 


Handling the X-O data involved three separate tasks. 
The first was to determine the total number of words 
marked as wrong, worried about, and of interest. The 
second was to find the percentages marking each word in 
each group. The third task was to determine modal 
choices (words circled) on each test and for each group. 
This last step yielded little in additional information and 
is not reported here. 

Trends as to total numbers of words crossed out. — 
The interrelationships of the findings as to total numbers 
of words crossed out are best shown in figure 1. It shows 
that, in 1923 and 1943, there were marked declines, from 
grade school to the college senior year in average num- 
ber of things thought wrong. Over the thirty year period, 
total numbers of words marked wrong also decreased; 
thus the mean number of things thought wrong by college 
freshman girls in 1923 was 69, but in 1953 was 45. Both 
types of change, from childhood to young adulthood and 
from 1923 to 1953, seem on the whole to have been greater 
for females than for males. Apparently from 1923 to 1953 
girls went through greater attitudinal changes from their 











protected homes to young adult independence than did boys. 
In 1953 both sexes showed less changes from freshman to 
senior year in number of things marked wrong than in 
1923. Moreover, the change from 1943 to 1953 is less not 
only than for 1923 to 1943 but for 1933 (not shown in this 
graph) to 1943. A natural inference is that the rate of 
cultural change is now less; of course, the increasing 
irrelevance of the test content to the current scene could 
be a factor. 
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Figure 1. Mean number of words marked as wrong, 
worried about, and liked by students in 1923, 1943, 
and 1953, and by adults in 1953. 


The graph shows older adults marking more things as 
wrong than younger adults, thus suggesting increased 
conservatism with age. However, as one example, men of 
the 50-59 age group of 1953 and the senior boys of 1923 
both mark approximately 52 words each. The hypothesis 
is ventured that the adults have retained the attitudes of 
their youth, rather than become more conservative. 

The graph shows little change in number of worries 
from 1923 to 1953 for the college students. In a time of 
anxiety about atomic warfare, this finding seems strange, 
but, of course, this early test contains no item dealing 
with such matters. And perhaps the current students are 
more sophisticated regarding personality tests. Also, the 
adults show no increase in worries with increasing age. 
The item analyses, however, reveal distinct pattern dif- 
ferences. 

There’ have been increases in average number of likes 
or interests both from grade school through college and 
over this thirty year period. Again the rate of change has 
been greater for the girls, and the same possible inter- 
pretation holds as mentioned in connection with the wrongs. 
Also, there was in 1953 less change in interests over the 
four years of college than previously. As previously 
mentioned, the interests subtest was not administered to 
the adults. 

The adult cases show no changes in heterogeneity with 
age onthe two subtests they were given. But on the wrongs 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











SOCIAL PSYCHOLOGY 











100 


90 MALES 


---- FEMALES 
% 1923 
1933 
1943 
1953 
1953 ADULTS 





“= 
~ 
®=© 
- 
~ 
~ 
_ 
=e 
~ 
= 
ea 









PERCENT 











_ 
eo 
10 Seng — 
O 
7 9g 11 F S J S 30-49 60+ 
GRADE CLASS DECADE 


Figure 2. Percentage of students in 1923, 1933, 1943, 
and 1953 and adults in 1953 marking smoking a wrong. | 
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Figure 3. Percentage of students in 1923, 1933, 1943, 
and 1953 marking smoking a like. 





subtest, the median number of marked words dropped for 
both sexes in moving from the clerical and semiskilled 
group to the professional people. The women clerical 
group had a median of 58 words, the semiprofessional and 
sales, 55, and the professional women, 43. For the males 











The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


the medians were 52, 51.6, and 47, respectively. On the 
worries subtest, the median number of words increased 
in going up the occupational hierarchy. The women went 
from 34 for clerical and semiskilled to 36 for the profes- 
sional category; and the males from 24 to 26. It might be 
inferred that higher position brings with it increased 
responsibilities and worries but at the same time possibly 
a more liberal outlook. 

Item analyses. — In order to condense the mass of 
figures in the item analyses, percentages marking each 
word were averaged for freshmen, sophomores, juniors, 
and seniors; also, figures for adults 30-49 were thrown 
together, and the 50-59 group. In the previous studies, 
results for grades 6 and 8 had been similarly averaged 
and for grades 10 and 12. The preceding two figures give 
these percentages for smoking as wrong and for smoking 
as liked. The decreasing percentages disapproving smok- 
ing from the grades through college and from 1923 to 1953 
and the slight tendency for the older adults to be more 
disapproving, are all clearly displayed. The likings figure 
shows the concomitant increase in liking, especially for 
the girls. The consistent nature of these results from one 
age and decade to another and the results from wrongs to 
worries test, are readily apparent. 

The next pair of figures shows similar consistencies 
for two sex-social attitudes: marking flirting as wrong 
and marking kissing as liked. Again the great total shift 
is in feminine attitudes. 

In general, attention was given to words showing dif- 
ferences of 20 percentage points from 1923 to 1953, from 
younger to older adult, and so on; these differences were 
equivalent to at least a .01 level of significance. But total 
interpretations took account of total trends and their co- 
herence, as the figures illustrate. In general there 
seemed to be less disapproval of mild indulgences such 
as smoking and freedom in manners such as use of slang. 
There was less inhibition in relations between the sexes 
(see Figures 4 and 5). There was also, especially on the 
part of the girls, a marked increase in liking for babies. 
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Figure 4. Percentage of students in 1923, 1933, 1943, 
and 1953 and adults in 1953 marking flirting a wrong. 
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Figure 5. Percentage of students in 1923, 1933, 1943 
and 1953 marking kissing a like. 


World events show a more frequent marking of war as 
wrong now than in 1923. Socialism was least often thought 
wrong in the depression year of 1933; then money was 
most worried about. Greater seriousness may well be 
suggested by the large number of 1953 college upper class- 
men marking church as liked. There seemed to be a trend 
of undergraduate girls toward greater social awareness, 
indicated by increased marking as wrong such items as 
neglect, truancy, and idleness. On the great majority of 
items the college men show fewer changes than the girls, 
suggesting that perhaps the greater proportion of male 
attitudinal change has already occurred by the beginning 
of college. 

The adults present a somewhat different but related 
and consistent picture. Older men and women exhibit 
more sex-social constraint. The older are more con- 
cerned about physical deterioration and disablement. In- 
creases in marking items of overindulgence (such as over- 
eating) as wrongs further support this contention. This 
self-concern, however, is more true of womenthan of men, 
whose business worries keep them occupied. There is, in 
addition, more condemnation of superficiality in people; a 
rejection of such words as nerve, slickness, and slyness. 

The older adult less often marked God and religion as 
worries. It would seem that he had already reached some 
sort of decision in this area. School-related words such as 
teachers, reciting, lessons naturally are no longer a bother. 


Possible Criticisms 


The X-O test was not constructed to be used with an 
adult population. What effect this might have upon the 








results is not known, but since this was a comparative 
study, and since no other test has been administered to 
such similar groups over such a long period of time, its 
use seems justified. Needless to say, future investigators 
might consider with profit the possibilities of constructing 
test instruments especially designed for adults. 

Another possible criticism is the fact that the X-O is 
out-of-date; it was constructed just after the First World 
War, and there are undoubtedly many current wrongs, 
worries, and interests not included. Yet for the 30 year 
comparison no other choice was available than to admin- 
ister the test as originally given. 

Finally it might be argued that there has not been a 
drastic change in attitudes over these three decades; 
rather there was merely a tendency, as people become 
more test sophisticated, to mark fewer items. Increased 
marking on the interests test, plus increased percentage 
marking of various individual words argues against this. 


Summary 


The data of the dissertation would seem to give a 
distinctive type of evidence that the past thirty years has 
been a period of decided cultural and attitudinal changes, 
especially in relations between the sexes, liberalization 
of values, and broadening of interests. For the most part, 
the adults have seemed immune to these alterations. Com- 
pared to young people, the adults seemed to maintain 
largely the general attitudinal framework of their youth, 
and, therefore, to appear conservative when compared to 
the young people of today, although they may not have 
become more conservative than they were when younger. 
Still, there have been changes in the attitudes of adults, 
especially concerning items involving age itself. 

Although there have been certain difficulties in the 
dissertation, it remains quite an unusual attempt to ex- 
amine attitudes over a protracted period of time ina 
changing culture. It is urged that other tests be built for 
these purposes; it is further urged that the psychologists 
of today make the community their laboratory and “sell” 
gerontological research to the public, since there is still 
great difficulty in obtaining adult subjects for research 
purposes. Finally, it is suggested that long time studies 
of attitude change be planned for now. Codperative ven- 
tures involving sociologists, cultural anthropologists, and 
social psychologists might contribute much to this area of 
human knowledge. 

Microfilm $2.50; Xerox $6.60. 140 pages. 
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THE FAMILY OF THE ADDICT: A COMPARISON 
OF THE FAMILY EXPERIENCES OF MALE 
JUVENILE HEROIN ADDICTS AND CONTROLS. 


(L. C. Card No. Mic 59-6677) 


Robert S. Lee, Ph.D. 
New York University, 1957 


Adviser: Isidor Chein 


A number of psychiatric and psychological studies have 
indicated that heroin addicts are severely disturbed emo- 
tionally -- a large proportion suffering from overt or 
incipient schizophrenia. 

We predicted that the family background of the juvenile 
heroin addict is conducive to the development of the atti- 
tudes and pathologic personality characteristics which have 
been observed in these youths in clinical and research 
investigations. These are: (a) weak ego structure 
(b) weak superego development (c) inadequate masculine 
identification (d) lack of realistic middle class orientation 
(e) distrust of major social institutions. 

Prior to the interviewing, indices were constructed to 
measure factors in family background conducive to the 
development of the three personality characteristics and 
two attitude syndromes. 

Advanced psychiatric social work students, under 
supervision, made home visits and interviewed the mother, 
father and other significant figures in the families of 29 
control and 30 addict subjects. The controls and addicts 
were matched for age, residence in high drug use areas 
and ethnic background. Various checks and precautions 
were undertaken to prevent the interviewers from knowing 
the predictions and to insure against interviewer bias in 
reporting. 

On each of the measures, the family background of the 
male juvenile heroin addict was significantly different 
from that of the control group in the predicted direction. 
Two specific features of family life were found for almost 
all addict cases: (1) there was a disturbed relationship 
between the parents as evidenced by separation, divorce, 
overt hostility or lack of warmth and mutual interest, and 
(2) as a boy, the future addict had either a very weak rela- 
tion with the father figure or was the object of his father’s 
open hostility. 

There was no evidence that the families of drug addicts 
were more socially isolated than control families. For 
both groups there was a relatively low degree of social 
participation, characteristic of life in lower class slum 
urban neighborhoods. There was also no evidence that 
addict families are relative newcomers to the city -- our 
data indicate that they actually had a longer period of 
residence in N. Y. than the control families. 

Our findings suggest that the pathogenic personality 
characteristics of the addict are consistent outgrowths of 
the disturbed pattern of family relationships to which he 
has been exposed. 

Microfilm $3.80; Xerox $12.80. 293 pages. 





SOME FACTORS IN THE ORGANIZATION 
OF VALUES 


(L. C. Card No. Mic 59-6678) 


Melvin J. Lerner, Ph.D. 
New York University, 1957 


Adviser: Dr. Marie Jahoda 


This study was concerned with investigating the rela- 
tionship between roles and value organization. 

Thirty male, Jewish, undergraduate, pre-medical 
students were presented with six series of four items 
each. Each series corresponded to a role which desig- 
nated who the individual “is,” i.e. a “person” role. These 
six series included two roles from each of three points on 
a dimension of psychological distance. Each of these 
“person” roles was dealt with in relation to four situations 
or “activity” roles. In effect, the subjects were asked to 
describe their preferential order of values while “acting” 
in different roles. Each subject was also given a short 
form of the “F” Scale. 

On the basis of our experiment, it seems that roles 
are a significant determinant of human evaluative be- 
havior. This general conclusion must be qualified to 
include other important observations derived from our 
study, that is: there seems to be a valid distinction be- 
tween two different kinds of roles - roles which tell you 
what you are doing (“activity” roles) and roles which tell 
you who you are (“person” roles) when you are doing this. 
Only the “activity” roles seem to have an effect on the 
organization of value-hierarchies and this applies only to 
those “activity” roles which are real or anticipated possi- 
bilities of behavior for the individual. Further analysis 
also showed that roles which were unfamiliar to the indi- 
vidual actually tended to disorganize his evaluative 
behavior because of their entailed lack of commitment 
potential. 

Finally, there seems to be a relationship between 
personality determinants and value organization, so that 
the people manifesting the highest and lowest scores ona 
measure of “authoritarianism” tend to be the least sensi- 
tive to situational demands for flexibility in evaluative 
behavior. Microfilm $2.50; Xerox $6.00. 124 pages. 


A COMPARISON OF THE 
INDEPENDENCE-CONFORMITY BEHAVIOR OF 
INTELLECTUALLY BRIGHT AND DULL CHILDREN 


(L. C. Card No. Mic 60-208) 


Leonard Joseph Lucito, Ed.D. 
University of Illinois, 1959 


The purpose of this study was to compare the behavior 
of intellectually bright and dull children in an experi- 
mentally designed independence-conformity situation. 

Sixth grade children from the same classroom were 
organized into groups. Each group had six members, and 
was a mixture of bright and dull subjects. Fifty-five 
bright children and 51 dull children were used in the study. 

The independence-conformity situation allowed the 
subjects to make two judgments of every problem--one 
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judgment when the problem was difficult (ambiguous set 

of lines), and one judgment when it was easy (nonambigu- 
ous set of lines). The ambiguous set of lines consisted of 
a standard line and three comparison lines, all +" in 
length. The lines of the nonambiguous set were 20 or 30 
times larger, and it was easy for the children to discrimi- 
nate which one of the three comparison lines was the same 
size as the standard line. The ambiguous followed by the 
nonambiguous sets of lines were presented as pairs, and 
the subjects were led to believe that these pairs of lines 


were proportional in length so that the correct answer for 


the nonambiguous lines was the same as for the ambiguous. 


Other deceptions were introduced into the study. 
Through the use of an electrical communication system, 
the subjects were given the erroneous impression that 
they could communicate their judgments to other subjects. 
Actually, the experimenter had a set of switches which 
controlled all of the signals of communication. This fea- 
ture of the apparatus allowed the experimenter to manu- 
facture a “group” response before any subjects responded. 
Consequently, the individuals were faced with the alterna- 
tive of either conforming to the “group’s” judgment or 
remaining independent. 

Three hypotheses were tested, and the results were: 


1. The bright children as a group were significantly 
less conforming to their peers than the dull children 
in the total independence-conformity situation. 


2. The bright children as a group were significantly 
less conforming to their peers than the dull children 
on both difficult (ambiguous) and easy (non- 
ambiguous) tasks. 


3. The similarity between the extent of conformity 
exhibited by the dull group on the two levels of task 
difficulty (ambiguous and nonambiguous) was signifi- 
cantly greater than that exhibited by the bright group. 


In developing the theory which generated the three 
hypotheses, certain assumptions were made. Since all 
of the results were consistent with the theory, these 
results can be considered to offer indirect evidence to 
support these assumptions. The assumptions were: (a) the 
most probable role the bright children perceive as their 
own is one of defining social and objective reality for 
themselves and for others, while the dull play the role of 
accepting the definitions of other(s); (b) there is generality 
of conformity across some situations; and (c) bright 
children are more task oriented while the dull children 
are more concerned with avoiding rejection by their peer 
group or relying upon the group to obtain goals. 

On examining the data post hoc, five different cate- 
gories of consistent behavior were identified. Analyzing 
the data into categories helped to discover reactions to 
the independence-conformity situation which were not 
indicated by placing independence and conformity on a 
continuum (e.g., Conformity-independent, Conformity- 
undecided, and Public Committment Rigidity). 

Microfilm $2.50; Xerox $3.00. 60 pages. 











THEORIES OF THE SELF: AN ANALYTICAL 
STUDY OF SOME PERSPECTIVES. 
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Donald Arthur Summers, Ph.D. 
The University of Nebraska, 1959 


Advisers: Joyce O, Hertzler and 
Paul Meadows 


This is a study of methodological approaches by which 
social psychologists understand man’s ideas and per- 
ceptions of the self. Influenced by G. H. Mead, present- 
day social psychologists utilize the concept of the self as 
an heuristic device to account for the internalization of 
culture. It is the purpose of this study to suggest various 
perspectives for the study of the idea of the self which 
contribute to the understanding of how man perceives the 
self. 

In terms of this goal an attempt is made to demon- 
strate three propositions. (1) In the sociological approach, 
it is demonstrated that different ideas of the self exist in 
different cultures, and that these conceptions are related 
to social influences and conditions. (2) In an approach 
through metacultural presuppositions, it is demonstrated 
that a relationship exists between certain presuppositions 
and the idea and perception of the self. (3) It is hypothe- 
sized and demonstrated that certain contemporary theories 
which employ the concept of the self are based upon cer- 
tain metacultural presuppositions; that these presupposi- 
tions, while often only implicit, still guide and direct the 
construction of these theories. 

In demonstration of the first proposition, Greek history 
from the Heroic Age through the Archaic Age is utilized 
as a period for a cultural case-analysis. The idea of the 
self is related to social influences and conditions for “the 
Homeric hero,” the “aristocrat” during the Dark Ages, the 
“peasant self” of Hesiod, four Ionian poets of the Archaic 
Age, and two aristocratic mainland poets. The demonstra- 
tion of the second proposition is developed by means of a 
critical analysis of the conceptions of P. A. Sorokin, 

F. S. C. Northrup, Dorothy Lee, L. Lévy-Bruhl, and Ernst 
Cassirer. It is shown that though each author uses dif- 
ferent criteria for metacultural presuppositions, each 
establishes a relationship between certain presuppositions 
and the idea of the self. In demonstrating the third propo- 
sition, the underlying presuppositions of two theoretical 
approaches--the mechanistic and the organismic--to the 
study of the self are considered. In each of these two 
approaches the manner in which certain presuppositions 
guide and direct the construction of contemporary theories 
of the self is described and analyzed. 

Microfilm $5.65; Xerox $19.80. 441 pages. 
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ROLE EXPECTATIONS OF COUNTY EXECUTIVE 
COMMITTEE MEMBERS IN THE COOPERATIVE 
AGRICULTURAL AND HOME ECONOMICS 
EXTENSION SERVICE OF PENNSYLVANIA 


(L. C. Card No. Mic 59-6762) 


Bond Lose Bible, Ph.D. 
The Pennsylvania State University, 1959 


The Cooperative Extension Service includes a local 
sponsoring group (called executive committee in Pennsyl- 
vania) with whom county extension agents deal on official 
matters. The purpose of the study was to analyze the role 
definition for the executive committee position and the 
consensus existing among and between committeemen and 
extension agents as role definers. 

Data were obtained by personal interview with 170 
executive committee members and 32 extension agents in 
eight Pennsylvania counties. Consensus on role definition 
was measured within each sample by the variance of item 
responses. Between sample agreement was tested in the 
distribution of item responses by chi-square. 

Approximately one-fourth of the 69 role expectation 
items had a significant difference in role definition be- 
tween committeemen and agents. However, only 19 items 
(less than one-third of the total) had no significant differ - 
ences between committee member and agent responses, 
and relatively high consensus (low variance) within both 
samples. 

As a part of the role definition, committee members 
were expected to assist in formulating and establishing 
local policy; to help plan, execute, and evaluate the exten- 
sion program; and to attend and participate in committee 
meetings as well as become familiar with all phases of 
the extension program. 

In specifying the expectations applicable to the execu- 
tive committee position, extension agents had greater 
consensus among themselves than committee members 
did. 

Committee members assigned significantly greater 
responsibility to their position than did agents for evalua- 
tion of the program and planning expenditure of local 
funds. Agents placed more obligation on committee mem- 
bers for informing people about extension than did the 
members themselves. 

A factor promoting disagreement on role definition 
was the tendency for all role definers to assign more 
responsibility to the other position than to their own for 
duties of a less technical nature. 

Job instruction, five or more years tenure on the com- 
mittee or association with extension, membership in five 
or more other organizations, understanding of job, partici- 
pation in meetings, experience as president of committee, 
and sex (male members) were contributing factors for con- 
gruence in role definition within the committee sample. 
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Committee members who were elected by the county 
association had significantly greater agreement on role 
obligations than did members who were appointed. | 

These factors did not contribute to role definition 
consensus: familiarity with constitution, degree of urbani- 
zation in county, and age, education, and farm income of 
committee members. 

Responses of agents indicated greater acceptance of 
autonomy of committee members than they expressed for 
themselves. The lay members tended to follow the agents’ 
ideas. This pattern of responses accounted for most of 
the significant differences (47 per cent of the 15 items) in 
role definition between the two sets of role definers in 
committee relationships. 

Agents were less satisfied than committeemen with the 
functioning of the committee. Role learning opportunities 
for members was associated with their satisfaction. 

The lack of clarity in role definition was a major 
conclusion of the study. Considerable disagreement 
among committee members on some institutionalized role 
expectations, involving rights of the committee, indicated 
a lack of communication between committee members and 
the county agent. 

Implications for The Cooperative Extension Service 
suggest the importance of agreement on role definition 
and the desirability of providing adequate training for role 
acquisition by executive committee members as well as 
by extension agents. 

Microfilm $2.85; Xerox $9.90. 218 pages. 


SOCIAL FACTORS AND SOCIAL PSYCHOLOGICAL 
EXPLANATIONS OF NON-MIGRATION 


(L. C. Card No. Mic 59-5609) 


Joanne Bubolz Eicher, Ph.D. 
Michigan State University, 1959 


Why do some people not migrate while their neighbors 
do? This dissertation investigates the relationship of two 
social factors, ethnic background and age, with explana- 
tions for non-migration, in order to understand better the 
process of non-migration. The theoretical foundation of 
the study was a formulation by the Procedures Committee 
of the North Central Regional Project Concerning Field 
Studies of Migration. To explain the decision-making 
process of migration, (and therefore, non-migration), use 
was made of three components: satisfactions, aspirations, 
and social costs. The two control variables of ethnic 
background and age were hypothesized to be instrumental 
in explaining why some people remained behind in an area 
of constant out-migration. Three general hypotheses were 
formulated for each variable associating the controls with 
the three components, giving a total of six general re- 
search hypotheses. 
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The area selected for study was Ontonagon county in 
the Upper Peninsula of Michigan, a county with constant 
out-migration for the past thirty years, with a low level 
of living, and a low proportion of employed workers en- 
gaged in manufacturing. The county is typical of the cut- 
over areas of Minnesota, Wisconsin, and Michigan. From 
the eleven townships in the county, two were selected 
which best represented the rural non-farm and rural 
farm division for the county, in addition to representing it 
for the age-sex structure and for ethnicity. A twenty-five 
percent sample of household heads or spouses in the 
townships was drawn, resulting in 168 interviews. 

A total of 76 specific associations was used to test the 
six hypotheses. Twenty were statistically significant. 
Ethnicity was not proved a discriminating factor in rela- 
tionship to satisfaction, aspiration, or social cost as 
explanations of non-migration. Age was not discriminating 
for the subjective indices of community satisfaction and 
not for social cost appraisals. Statistical results support 
only one hypothesis, namely, older age is highly associ- 
ated with aspirations obtainable within the community, for 
six of the eight associations were statistically significant 
and one approached significance. Seven of the eleven 
objective indices for community satisfaction support 
association with older age. 

Although several associations of age and community 
satisfaction are non-significant, they approach significance 
and provide important insights and guides for future 
research. First, the overwhelming majority of non- 
migrants of all age and ethnicity groups seem extremely 
satisfied with the community, for few seriously intend to 
leave. Second, if the community maintains its status quo 
and no innovations occur to bring about better schools, _ 
recreation, and other improvements, then this same “hard 
core” of non-migrants will still remain in Ontonagon 
county. Next, it follows that out-migration will drain off 
only a handful of the family heads of all ages and ethnicity 
categories, for they demonstrate a strong preference to 
remain because of marriage, family and friendship ties 
as well as occupational ties. Since this study is restricted 
to family heads, it is not possible to assess the out- 
migration potential for young single male and female 
adults. However, it appears that the young family heads 
are extremely satisfied with the community. 

Microfilm $2.50; Xerox $7.00. 148 pages. 
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AN INVESTIGATION OF THE ROLE 
CONVERGENCE OF THE CITY PLANNER 
AND CITY MANAGER 


(L. C. Card No. Mic 60-185) 


Robert Vance Gardner, Ph.D. 
University of Illinois, 1959 


This is a study of an aspect of social differentiation 
taking place within the institution of government. Evidence 
indicates that as the social structure of American society 
becomes more complex, differentiation and specialization 
take place in urban government. Specifically, this study is 
concerned with two phases of this phenomenon, namely, con- 
flict of role and indications of role convergence currently 
taking place between the city manager and the city planner. 








The first chapter considers the writings of such 
sociologists as Durkheim, Weber, Simmel, MaclIver and 
others where they contribute ideas of differentiation of 
social institutions and the rise of bureaucratic structure 
as part in urban government. Attention is paid to the 
nature and development of specialization in government. 
The rise of the specialist in urban government indicates 
that the selection of these specialists and particularly 
their functions can no longer be governed solely by the 
wishes of the electorates. In other words, the specialist 
in urban government must increasingly rely upon his 
professional knowledge rather than upon the dictates of 
the voting public to perform the tasks assigned to him. 
This is particularly true in the case of the city planner 
and city manager. 

Chapter II deals with the emergence of the status of 
the city manager. Factors contributing to the growth of 
the city manager idea are considered. Status is defined 
in terms of how the city manager should “ideally” perform 
his job. The status of the city manager has developed in 
the writings of political scientists, city managers and 
students of government. The evolution of the city manager 
status also took place in the experiences of practicing city 
managers and associates. Constant efforts to improve 
the ethics, formal education, etc., have contributed to the 
specification of this status. 

Chapter III deals with the development of the status of 
the city planner. Attention is paid to the functions the 
first city planners performed and how these functions 
proliferated during the rapid growth of urban areas in the 
United States. The writings of students of planning, active 
planners and others interested in the concept of urban 
planning were analyzed in an effort to determine the evo- 
lution of the status of the city planner in the United States. 

Questionnaires were sent to city managers and 
planners in all cities in the United States of 50,000 or 
more population with a city manager form of government. 
The managers and planners were asked questions pertain- 
ing to their political activities, what they considered to be 
the role of the manager and planner and to what extent 
they thought that conflict existed between the planner and 
manager. They were also asked to discuss the extent, if 
any, and nature of role convergence that might be taking 
place between them. Role is defined here in terms of how 
the job of the planner and manager are actually performed. 

This study indicates that several things are taking 
place in terms of the relationship between the planner and 
manager which indicates a trend toward convergence of 
role. (1) The formal training and perspective of both the 
planner and manager are broadening into such areas as 
the social sciences. (2) The city manager is becoming 
more and more involved in planning. (3) Both the manager 
and planner are being called upon more frequently to 
participate in policy formation and to “sell” planning 
policies to the community. The crux of the conflict that 
exists between the manager and planner seems to be in 
the area of planning; this is also the major area in which 
role convergence seems to be occurring. 

Microfilm $2.50; Xerox $7.20. 152 pages 
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Major Professor: Robert L, Eichhorn 


This thesis examined the major characteristics of the 
Protestant Ethic, namely, self-reliance, asceticism, and 
rationality, in relation to Central Indiana farmers who 
stress, to a different degree, the importance of hard work 
in their lives. The major interest of the study lies in the 
differences between two polar groups, those farmers who 
place great importance on work and those who emphasize 
its importance much less. 

These high and low work-oriented men, alike ina 
number of background characteristics, are quite different 
in age and educational attainments: The high work- 
oriented farmers are older and have lower educational 
achievements; the low work-oriented men are younger 
and more educated. Age differences do not account for 
their varied educational attainments. In spite of the fact 
that the high work-oriented farmers are most likely to 
emphasize the importance of a son’s doing better in life 
than his father, the sons of the high work-oriented men 
also have less education than those of the low work- 
oriented farmers. 

These high work-oriented men stress self-reliance; 
they are likely to feel that an individual can “will”.his own 
state of health and to assume complete responsibility for 
decisions in other areas. Their stronger emphasis on 
individual responsibility and on such non-human agencies 
as God and “fate” appears to be related to their rejection 
of modern medical facilities. In spite of the fact that these 
high work-oriented men appear to be no healthier than the 
other two groups of farmers, they are the least likely to 
comply with the advice of their physicians. 

Their lack of compliance is not based on greater knowl- 
edge about heart disease, for these high work-oriented 
men have less information than the other two groups of 
farmers. Even the heart-diseased high work-oriented 
men do not have any more knowledge than the “normal” 
low work-oriented farmers. Furthermore, the lower edu- 
cational attainment of the high work-oriented men is not 
a sufficient explanation of their less adequate knowledge 
about this malady. 

These older high work-oriented farmers who show a 
greater occurrence of heart disease incline to more 
rigorous personal habits; they arise earlier in the morn- 
ing, get fewer hours of sleep per night, spend longer hours 
at farm chores than the low work-oriented men. In spite 
of the additional hours of labor engaged in by the high 
work-oriented farmers, they appear to be no more suc- 
cessful economically than the low work-oriented men, 
Furthermore, the high work-oriented group is less ra- 
tional in its use of farm machinery. 

In addition to these rigorous personal habits, the 
asceticism of high work-oriented men can be seen in their 
use of leisure; they participate in fewer activities than 
the low wo1k-oriented men, a finding which seems to 
imply less time spent in “leisure,” and they indicate little 
interest in increasing their participation. 





In general, we find that the qualities of individualism 
and asceticism tend to increase the more a farmer empha- 
sizes the importance of work in his life; in addition, 
rationality appears to decline. This thesis suggests that 
emphasis on hard work is no longer accompanied by sys- 
tematic, rational labor; that hard work has become, 
rather, as end in itself. If so, sociologists must question 
the future importance of the remnants of the Ethic in rela- 
tion to its theoretical and practical implications in an era 
when highly developed technology demands fewer hours of 
labor, places less emphasis on self-reliance, requires 
greater dependence on the specialist, and leaves more 


time for leisure. 
Microfilm $2.70; Xerox $9.40. 206 pages. 


OCCUPATIONAL CHOICE: THE CONSTRUCTION 
AND TESTING OF A PARADIGM OF OCCUPATIONAL 
CHOICE FOR THE COLLEGE GRADUATE. 


(L. C. Card No. Mic 59-6920) 


Jerry Lee Lamasney Miller, Ph.D. 
Florida State University, 1959 


Studies of occupational choice are not new. There are 
many reports of the reasons for entering occupations, the 
types of personalities which are drawn to certain types of 
work, and the background of individuals choosing various 
occupations. From these studies and various theories of 
occupational choice several variables were abstracted and 
assembled into a paradigm of occupational choice. The 
factors which were selected for inclusion in the model 
were: socioeconomic status, reference groups, ability, 
motives, values, and characteristics of occupations. These 
factors were considered against the background of the edu- 
cational system. 

The model conceptualized the choice of an occupation 
as being a process of narrowing the range of occupations 
available for choice through the action of socioeconomic 
status and reference groups as progress is made through 
the educational system. Within the limits set up by these 
two variables, ability, motives, values, and to some extent 
the characteristics of the occupation direct the choice of 
an occupation. 

A group of hypotheses were derived from the model for 
testing with data gathered from 225 college seniors from 
three Florida universities. 

The data to test the scheme were collected in three 
ways: by a questionnaire, by the use of the Allport-- 
Vernon--Lindzey Study of Values, and by gathering ma- 
terial from the permanent records of the universities. 

The tests of the hypotheses indicated that there were 
considerations outside of the model which operated to 
determine the occupations chosen by the females. For the 
males, the socioeconomic background operated to limit 
the extent of choice of white collar occupations to those of 
upper and middle class status. The extent to which white 
collar occupations were chosen was connected to con- 
siderations of position and money. 

As the males entered and passed through the educa- 
tional system, sources of influence outside of the family 
operated upon him, and at the same time, a selection 
process in relation to ability began to have its effects. 
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This pattern of the selection in the educational system and 
the exposing of the individual to influences outside of the 
family seemed to be crucial inthe choice of an occupation. 

Low ability, pressure from the family, and recruiting 
on the part of members of occupations tended to produce 
early choices which were of such a nature that the indi- 
vidual was not socially mobile. 

In the majority of the cases among the males, the final 
choice of an occupation was delayed until college. It was 
influenced by people outside of the family, or was made 
independently. 

Influence from a particular source did not leadtoa 
particular occupation, but there was a relation between 
the source of influence and the social mobility aspirations 
of the individual. Those choosing specific occupations 
were relatively homogeneous with regard to the relative 
importance attached to values, the reasons for choosing 
the occupation, and to some extent, ability. 

At the stage in the occupational choice pattern studied, 
the determinateness of the role of the occupation was 
important only in relation to educational choices made in 
satisfying the requirements for entering the occupation. 

The application of the paradigm to the problem of 
occupational choice demonstrated the importance of con- 
sidering the social structure and reference groups as 
important factors in the choice of an occupation. 

Microfilm $2.95; Xerox $10.00. 225 pages. 


JEWISH SUBURBIA—AN HISTORICAL AND 
COMPARATIVE STUDY OF JEWISH COMMUNITIES 
IN THREE NEW JERSEY SUBURBS 


(L. C. Card No. Mic 59-6254) 


Morris R. Werb, Ph.D. 
New York University, 1959 


Chairman: Professor Dan W. Dodson 


Introduction 

One of the most outstanding and phenomenal population 
movements in the United States has been the flight from 
the city to the suburb. The emergence of the suburb has 
been so rapid, with consequences so far-reaching as to be 
revolutionary. Within this unusual migration to the sub- 
urbs, there has been a similar flow of Jews from the city 
and urban areas to the suburban communities. The large 
influxes of Jewish populations into suburban areas, the 
multiple physical problems, and the unusual accomoda- 
tions and changes necessary for social acceptance and 
community solidarity have had their effect upon many 
suburban Jewish communities. 





The Problem 

The purpose of this study was to investigate the results 
of suburbanization upon the Jewish inhabitants of three 
New Jersey suburban communities, to determine the 
history and growth of Jewish institutional and communal 
life in these communities, and to compare their social 
characteristics with other suburban Jewish communities. 
The intent of this investigation was to examine to what 
extent the Jewish institutional life of these suburbs was 
being modified and to discover trends and patterns of 











Jewish communal activity in order to aid us in securing 
some knowledge of the impact of Suburbia upon Jews and 
Jewish life. 


The Area Studied 

This investigation was limited to the study of three 
suburban Jewish communities in Essex County, New 
Jersey: the Caldwells, Verona and West Orange. 





The Sample 

A total of 1236 questionnaires were sent to the Jewish 
inhabitants of these three communities. Of the total 
number of questionnaires mailed, 920 responses were 
returned, constituting 75 per cent. In addition to the 
questionnaires, a total of eighty-three people were per- 
sonally interviewed. 





Research Procedures 

The historical method was employed in order to obtain 
the general history of the towns involved in this study, as 
well as the background history and the growth of the 
Jewish communities. The historical data were gathered 
from both primary and secondary sources. 

The data required for proper development of the prob- 
lem were derived from a questionnaire and from personal 
interviews. A random sample of the returns of the ques- 
tionnaire was taken and the respondents were personally 
interviewed. The sample was based upon the categories 
mentioned in the questionnaire: length of residence, 
annual income, and religious preference. 








Conclusions 

As a result of this investigation, it was found that there 
has been considerable growth in membership and religious 
identification with the synagogue in suburban life as com- 
pared with such membership in previous residences in the 
non-suburban areas. However, data for both synagogue 
attendance and religious behavior did not indicate any 
“revival” or “renaissance” of Jewish religious life. Iden- 
tification with the synagogue serves as a means of main- 
taining group life and is a form of community acceptance 
as well as a method of acculturation and adjustment to 
the American social milieu. Total acculturation has not 
been achieved since a great deal of group cohesion, social 
insulation and voluntary isolation still exist. The accul- 
turation actually is of a behavioral type in which Jews 
feel secure and have found stability in suburban life. Yet 
they have not achieved complete acculturation. A high 
level of participation in voluntary Jewish associations is 
apparent. Group cohesiveness, latent in urban centers, 
is manifested in overt Jewish behavior through these 
associations. A significant motivating force in the re- 
ligious and social life of suburban Jews is the concern 
for the future adjustment and acculturation of their chil- 
dren. They hope to achieve this goal through identification 
with the synagogue. Finally, the investigator found that 
women have achieved a new status in suburban synagogue 
life. Microfilm $3.65; Xerox $12.85. 284 pages. 
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SOCIOLOGY, FAMILY 


DEVELOPMENT OF INTERSPOUSAL VERBAL 
COMMUNICATION OF COLLEGE-EDUCATED COUPLES 


(L. C. Card No. Mic 59-2950) 


Samuel Deitcher, Ph.D. 
Cornell University, 1959 


This study was concerned with development of the 
verbal communication relationship of college-educated 
couples with advancing stages of marriage. The main 
objectives were: (1) to study extent of change in several 
aspects of verbal communication activity, and in degree of 
satisfaction with the verbal communication relationship 
and (2) to determine the relationship between degree of 
Communication Satisfaction and (a) other aspects of com- 
munication (b) background factors. 

A cross-sectional design of six stages of marriage 
groups, each containing 20 couples, was employed. The 
groups were selected on the basis of age of oldest child 
after Duvall’s criteria for the first 6 stages of family life 
cycle, i.e., Beginning families (no children) to Launching 
Stage; also, length of marriage interval for each stage was 
made to conform roughly to Census norms. The additional 
criteria for the selection of couples were: some college 
education, U.S. born, once-married, non-rural. To gather 
the data, self-administered structured questionnaires 
were distributed and were later picked up. Special meas- 
ures were taken to guarantee the spouses’ anonymity. 

The following results were obtained: 


1. An over-all test of significance showed stage dif- 
ferences in the frequency of conversation about 
specific topic categories with advancing stages of 
marriage. 


2. Differential patterns of change were found for 3 
groupings of topics (“subjective,” “family-task,” 
and “socially-and-community-oriented”) which 
seemed to characterize well the over-all picture of 
change. 

3. Subjective topics declined with advancing stages of 
marriage; the rising linear trend for Socially-and 
community-oriented, and the decline for Family- 
task were not significant. The linear trends for 
these 3 were found to be significantly different. 


4. The following stage highlights were noted: newly- 
married talk about Subjective more often than 
expected, parents of infants and pre-schoolers about 
Family-task, and the remaining 3 stage groups 
about Socially-and-community-oriented topics. 


5. Couples High in communication satisfaction showed 
a significantly different trend of change in their 
frequency of conversation about Subjective topics 
than Lows. The sharpest difference appeared in 
Stages IV and V (school-age and teenage children) 
where Lows declined much more. 


6. Estimates of Time spent talking daily declined 
linearly over the 6 stages. 


7. With advancing stages of marriage, the wife was 
increasingly perceived by both mates as the spouse 
who talked more. 





8. A Communication Satisfaction index was devised 
which yielded an odd-even reliability of .92 for 
husbands and .88 for wives. 


9. The peak level of Communication Satisfaction was 
found at Stage I; and second highest at Stage VI; it 
reached a “low” among couples with teenagers. 


10. Correlation between measures of degree of partici- 
pation in communication and Satisfaction were in the 
.40s for women, the .20s for men. Correlation 
between measures of Conversational Participation 
and Satisfaction reached a peak among couples in 
Stages IV and V. 


11. Directness-tactfulness index correlated with Satis- 
faction +.42 and +.51 for husbands and wives re- 
spectively. Among wives a peak in this correlation 
was found in Stages IV and V. 


12. The following trends in background factors favored 
High vs. Low satisfaction spouses: 


Husbands and wives: freer communication with 
opposite-sexed parent. 


Wives: warmer atmosphere in family of orienta- 
tion. 


Husbands: freer communication with father 
(short of significance level). Also more Highs 
appeared in Lower Managerial groups, more 
Lows in Professional groups. 


Special limitations noted were: confounding of effects 
from several factors combined in Stage of Marriage vari- 
able, cultural difference between cross-sectional samples, 
non-replication of results. In addition findings are limited 
to the selective population sampled and to the measures 


of communication used. 
Microfilm $2.95; Xerox $10.00. 225 pages. 


SOCIOLOGY, RACE QUESTION 


PARTICIPATION OF ETHNIC GROUPS 
IN STUDENT ACTIVITIES AT 
A JUNIOR COLLEGE 


(L. C. Card No. Mic 59-3665) 


Thomas Frederic Humiston, Ed.D. 
Stanford University, 1959 


Problem 
In a large two-year junior college, in which more than 


25 per cent of the students were members of minority 
ethnic groups, the program of extracurricular activities 
was explored to determine if the minority group students 
differed from the dominant group students in extent and 
nature of participation. It was hypothesized that partici- 
pation in activities was associated with the ethnic group 
classification of the students. The study also attempted 
to determine if measured social attitudes of the dominant 
group were associated with participation in activities. 
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Procedures 

Sixty-four activities and organizations were grouped 
into eight classifications. A representative sample con- 
sisting of 31 Japanese, 39 Negro, 42 Chinese, and 180 
dominant group students responded to a questionnaire on 
which they indicated: 1) activities in which they had par- 
ticipated; and 2) activities in which, if nonparticipants, 
they desired to take part. General character of social 
attitudes was assessed with the Bell Personal Preference 
Inventory. 

Each minority group was compared with the dominant 
group for the following factors: Associated Student mem- 
bership, participation status, number of activities partici- 
pated in, types of activities participated in, types of 
activities in which participation was desired, degree of 
intergroup participation, amount of unsatisfied demand 
for participation, and expressed reasons for nonpartici- 
pation. 

The relationship of social attitude scores to participa- 
tion status, kinds of activities chosen, and degree of 
intergroup participation were measured. 








Results 

Both similarities and differences were found to exist 
between the dominant and minority groups in the factors 
compared. Differences in actual participation were more 
frequent than differences in expressed desire to partici- 
pate. A generally high degree of unsatisfied demand for 
more participation existed within all groups. 








Dominant group and minority groups were proportion- 
ately represented in few types of activities. The most 
balanced intergroup participation was found in musical 
activities, intramural sports, and special interest clubs. 

Exclusive or almost exclusive dominant and minority 
group organizations were identified. 

No association was found between social attitudes of 
the dominant group as measured, and participation status, 
types of activities chosen, or degree of intergroup par- 
ticipation. 


Conclusions 

It was concluded that for specific minority groups in 
specific situations, the extent and nature of participation 
was different from that of the dominant group. Findings 
regarding social attitudes were considered incomplete 
and inconclusive. 





Recommendations 





1. Seek means of increasing the participation of stu- 
dents expressing desire to do so. 


2. Liberalize the basis of membership in ethnically 
exclusive groups. 


3. Expand those activities with an already existing 
higher degree of intergroup participation. 
Microfilm $2.50; Xerox $7.00. 149 pages. 
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THE ARISTOTELIAN CONCEPTION OF 
TRUTH IN RHETORICAL DISCOURSE 


(L. C. Card No. Mic 60-151) 


William Brock Brentlinger, Ph.D. 
University of Illinois, 1959 


This thesis is concerned with the Aristotelian theory 
of knowledge as it illuminates the proofs suitable to 
rhetoric. 

The aim of this study has been to present and evaluate 
the following questions in reference to Aristotle’s theory 
of rhetoric: (1) In the Aristotelian theory of knowledge, 
what are the levels of truth which are applicable to 
rhetorical discourse? (2) What is the nature of these 
levels of truth, and (3) What are the forms and materials 
through which they are manifested in rhetorical discourse. 

The procedure was to examine the text of the Rhetoric 
and other works of Aristotle which shed light upon his 
general theory of knowledge. The Oxford edition of The 
Works of Aristotle, edited by W. D. Ross and J. A. Smith, 





constituted the series of translations upon which the study 
primarily relies. 

The findings of the study are as follows: Three levels 
of truth--sense-perception, opinion, and science--which 
Aristotle makes provision for in his theory of knowledge, 
are revealed in the propositions consistent with rhetorical 





discourse, i.e., through the speaker’s use of signs, proba- 
bilities and complete proofs. (1) The truth of sense- 
perception becomes evident in rhetoric as a result of the 
speaker’s treatment of a special subject within the struc- 
ture of some specific occasion. Here, the speaker may 
deal with particulars, i.e., he handles the unexplainable 
data derived from direct contact with the particulars of 
life. The material most representative of this kind of 
truth is the fallible sign; and the example, in its concern 
with the particular, may be the form of argument used. 
(2) Opinion is evident when the propositions of rhetoric 
are based upon probabilities. This level of truth occurs 
as a result of the speaker’s occupation with variable and 
contingent materials which are naturally a part of the 
deliberative or practical situation. The materials are the 
opinions of men, and these are used to create the argu- 
mentative form of probable proof, the enthymeme. (3) The 
level of truth of science is reflected in the complete proofs 
used in rhetorical discourse. Although not the primary 
concern of the speaker, the higher truths of scientific 
knowledge will be sought for when it is possible to attain 
them without loss of the more practical objectives of 
rhetoric. The materials of science in rhetoric are the 
infallible signs, i.e., necessary inferences, and these may 
be used as the propositions of some form of syllogistic 
reasoning. 

Though these three levels of truth appear in rhetorical 
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discourse, it is clear that because rhetoric functions in 
the deliberative situation and before a popular audience, 
the level of truth which governs the selection and con- 
struction of the rhetorical argument is usually that of 
opinion or probability. Hence, in keeping with its general 
ends, and its concern with specific audiences, rhetoric, 
like dialectic, frequently chooses to establish primarily a 
reasonable expectation of the truth, and attempts to present 
such truth in a form wholly recognizable by the popular 
audience. Microfilm $2.50; Xerox $8.60. 188 pages. 


AN EXPERIMENTAL STUDY OF THE RETENTION 
AND COMPREHENSION OF POETRY RESULTING 
FROM SILENT READING AND FROM 
ORAL INTERPRETATION 


(L. C. Card No. Mic 59-6394) 


Paul Newell Campbell, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Dickens 


The purpose of this experiment was (1) to determine 
the difference, if any, in audiences’ retention and compre- 
hension of poetry resulting from silent reading and from 
oral interpretation and (2) to determine what differences, 
if any, in audiences’ retention and comprehension of poetry 
are attributable to academic training in either silent 
reading or oral interpretation. 

The experimental design involved (1) the selection of 
six poems on the bases of their (a) suiting the time limi- 
tations, (b) being “representative” of the varied field of 
poetry, and (c) being considered by five faculty members 
of the English Department of the University of Southern 
California as not undeserving of the label “poetry,” (2) the 
selection of three groups of twenty-four students each 
from lower division Speech and English courses, Group A 
having academic training in oral interpretation, Group B 
having academic training in silent reading, and Group C 
having academic training in neither of these areas, (3) the 
presentation to these groups, by silent reading and by a 
skilled and experienced oral interpreter reading ina 
face-to-face situation, of the six poems, (4) the adminis- 
tering of tests of retention and comprehension on each 
poem, and (5) the treatment of the data, consisting of 
true-false and multiple-choice scores on the odd- or 
even-numbered of the poems, counterbalanced within 
groups, by analysis of variance, including the standard 
t-test (two-tailed) of differences between means. 

Results included (1) significant (t=2.81, p <.01) su- 
periority of silent reading over oral interpretation in 
terms of the resulting retention, (2) no significant differ - 
ence between oral interpretation and silent reading in 
terms of the resulting comprehension, (3) significant 
(t=2.51, p <.05) superiority of group A over Group C in 
terms of comprehension, other pairs being equal, and 
(4) significant (t=2.51, p <.05) superiority of Group B 
over Group C in terms of retention, other pairs being 
equal. 

Conclusions were that (1) oral interpretation is su- 
perior to silent reading in neither retention nor compre- 
hension, and is, in fact, significantly inferior in terms of 
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retention, (2) audiences trained in oral interpretation 
comprehend more than audiences with training in neither 
oral interpretation nor silent reading, but not more than 
audiences trained in silent reading, and (3) audiences 
trained in silent reading retain more than audiences with 
training in neither oral interpretation nor silent reading, 
but not more than audiences trained in oral interpretation. 
Microfilm $2.50; Xerox $6.00. 122 pages. 


PERCEPTIONS OF OTHERS, REACTIONS TOWARD 
OTHERS, AND EVALUATIONS OF THESE REACTIONS 
BY YOUNG ADULT SPEECH DEFECTIVES. 


(L. C. Card No. Mic 59-6767) 


Ned Jay Christensen, Ph.D. 
The Pennsylvania State University, 1959 





A. The Problem 


This study was concerned with the questions: 

1. Will psychologically meaningful or behaviorally 
definable clusters of subjects be obtained by factor ana- 
lyzing matrices of intercorrelations from measures of 
perceptions of others, reactions toward others, and self- 
evaluation of these reactions toward others by speech- 
defective subjects ? 

2. If clustering of subjects occurs are these clusters 
composed of subjects of similar symptomatic categories ? 

3. If clustering of subjects occurs are these clusters 
related to the following variables ? 


Age of the subjects 


a. 
b. Sex of the subjects 





. Intelligence of the subjects 
. Extent of therapy the subjects have received 


a Oo 


e. Self-evaluations the subjects make of their 
speech 


f. Peer-evaluations of the speech of the subjects 


g. Therapist-evaluations of the speech of the 
subjects. 


B. Procedures 


Q-Sort methodology and a factor analytic approach 
were used as statistical procedures. Two separate sub- 
ject groups (A and B) each containing twenty-four speech- 
defective individuals of different symptomatic categories 
were employed. A matric of 276 intercorrelations from 
Subject Group A responses to the Q-Sort was factor ana- 
lyzed. A replication of experimental procedures with 
Subject Group B was performed. 





C. Results 


Two clusters of subjects were obtained from the matrix 
of Subject Group A. These two clusters were defined as 
follows: 


1. Cluster 1A: those subjects who perceived others as 
accepting, who reacted by moving against others by 
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being self-assertive and oppositional primarily, yet 
who occasionally moved toward others, and who 
were ambivalent concerning their evaluations of 
these reactions. 


2. Cluster 2A: those subjects who perceived others as 
ignoring and rejecting, who reacted by moving 
toward others in a socially striving manner, yet 
who displayed some antagonism toward others, and 
who evaluated their moving toward behavior as 
acceptable to themselves and the antagonistic be- 
havior as unacceptable to themselves. 


Two clusters of subjects were obtained from the matrix 
of Subject Group B. These two clusters were defined as 
follows: 


1. Cluster 1B: those subjects who perceived others as 
accepting, who displayed no prominent reaction 
pattern but appeared to have elements of moving 
away from, against, and toward people in their 
reactions, and who evaluated their moving toward 
others as acceptable but moving away from or 
against others as unacceptable to themselves. 


2. Cluster 2B: those subjects who perceived others as 
rejecting and ignoring, who reacted primarily by 
moving toward others in a socially striving manner, 
yet who gave tendencies of moving away from or 
against others, and who evaluated moving toward 
others as acceptable and moving away from or 
against others as unacceptable. 


Statistical analysis of the data indicated that the 
clustering of subjects did not appear to be related to the 
symptom category, age, sex, or intelligence of the sub- 
jects, or to the extent of therapy the subjects received, 
the self, peer, or therapists evaluations of the speech of 
the subjects. 

In summary, the original (Group A) and replicated 
(Group B) factor analyses demonstrated two relatively 
distinct clusters of subjects with regard to perceptions of 
others. One cluster of subjects perceived others as ac- 
cepting, and the other cluster of subjects perceived others 
as rejecting or ignoring. The remaining experimental 
variables were not demonstrated conclusively in the repli- 
cated procedure. 

Microfilm $2.50; Xerox $6.00. 122 pages. 


VALIDATED BATTERIES OF SPEAKING 
AND LISTENING PREDICTORS 


(L. C. Card No. Mic 59-6532) 


John Rodney Cochran, Ph.D. 
University of Utah, 1959 


Chairman: Boyd V. Sheets, Ph.D. 


As part of an Air Force research project, criteria of 
evaluation were sought which would identify persons who 
might function as effective communicators. The project 
was influenced by a study made of Air Force job descrip- 
tions which produced a list of various aspects of com- 
munication involved. Using this as a guide, a series of 





tests were assembled which were designed to identify 
particular abilities in the areas of speaking and listening. 
Several new tests were incorporated into the battery. 

Experimental predictor tests covering four phases of 
communication, speaking, listening, reading and writing, 
were collected into two batteries, Battery A and Battery 
B. They were administered to more than 300 Airmen at 
Lackland Air Force Base in Texas. The test results were 
factor analyzed in the attempt to identify clearly the 
factorial structure of the communication domain. Many 
of the well established landmark factor tests had been 
included to aid in the evaluation of the structure. From 
this study, those tests which seemed to be highly inde- 
pendent and which also accounted for most of the varia- 
bility in communication were selected as the best experi- 
mental battery of tests to be validated against situational 
test criteria. 

The reduced version of the test batteries was adminis - 
tered to a group of 80 University of Utah students. At the 
same time, a group of carefully constructed situational 
tests was administered to the same sample as criteria. 
The design of the situational tests was guided by the 
analysis of the Air Force job descriptions and the factor 
analytic information. In modified role-playing situations, 
subjects were placed in test environments where realistic 
and representative types of communication were required. 
Situations involving speaking and listening included listen- 
ing to complex sound patterns, reading difficult material 
orally, delivering a brief lecture, administering disci- 
pline, and delivering certain telephone messages in an 
emergency situation. 

The results of the criterion study were analyzed first 
by intercorrelation techniques, then by factor analysis, 
and finally by multiple correlation. A significant multiple 
correlation was found for each of the criterion situations 
in speaking and listening. The multiple correlations were 
all significant beyond the .01 level, with some of the 
multiple correlations ranging above .60. Batteries of four 
tests or less are now revealed in this study which will 
provide effective prediction for speaking and listening 
performance in each of the criterion situations, with the 
expectation that they will also effectively predict behavior 
in true life situations similar to the experimental ones. 

It has also been shown that rather simple written tests 
capable of being administered in a relatively short period 
of time and scored with relative ease can provide signifi- 
cant prediction of speaking and listening performance, 
particularly when the tests are used in the small batteries 
recommended in this study. In addition, the communica- 
tion domain is revealed as quite complex. 

Microfilm $3.75; Xerox $12.60. 289 pages. 


THE CHARACTERISTIC PARLIAMENTARY 
PRACTICES OF THE FOURTH PARTY 
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University of Illinois, 1959 


In 1880, four men joined together in the British House 
of Commons for the purpose of stimulating the Conserva- 
tive Opposition, of which they were members, and, 
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ultimately, of accomplishing the downfall of the Liberal 
Government. In addition to the two major political parties 
of that era, the Conservatives and the Liberals, there was 
in that House an Irish contingent who looked upon them- 
selves as a third party. Consequently, the small coterie 
with which this study is concerned adopted the half- 
serious title of the “Fourth Party.” 

The four men who comprised the Fourth Party were 
Lord Randolph Churchill, Sir John Gorst, Sir Henry 
Drummond Wolff, and Mr. Arthur James Balfour. Carry- 
ing on their activity more or less independently, the Fourth 
Party acted as a guerilla force, hampering and embar- 
rassing the Government, and, at the same time, prodding 
and chaffing the regular Opposition. The Fourth Party 
were active throughout the life of the second ministry of 
William Ewart Gladstone (1880-1885), eventually con- 
tributing to the downfall of his Government. The purpose 
of this dissertation is to examine the characteristic parlia- 
mentary practices which this minute Opposition party 
employed. 

The time and circumstances were peculiarly appro- 
priate for the development of this small Conservative 
splinter party. The Conservatives were defeated and 
disorganized. Their leadership was cautious, conventional, 
and ineffective. The triumphant Liberal Government, on 
the other hand, was a coalition Government, composed of 
a number of powerful, but opposing factions. And the Irish 
party were willing to throw in their lot with any faction 
which promised to hamper and embarrass the Government. 
Moreover, the issues with which the Parliament of 1880 
were immediately confronted were conducive to diver- 
gency. Finally, the special characteristics of the indi- 
vidual members of the Fourth Party were particularly 
suitable to the formation of a small, independent, but 
effective Opposition party. 

The Fourth Party’s strategical position is summed up 
in the phrase “Tory Democracy.” As Tory Democrats, 
the Fourth Party incorporated in their platform the most 
popular ideals of the Tories (Conservatives), and, at the 
same time, assumed an attitude which was even more 
liberal than that of the Liberal Party on issues concerning 
the “welfare of the people.” The Fourth Party’s position, 
representing many of their basic tenets but largely grow- 
ing out of their strategical maneuvers, was chosen to 
cause the Government the greatest possible difficulty. 

The Fourth Party seem to have practiced two general 
methods of opposition, In the first place, they sought to 
strengthen, or, if that could not be done, to replace the 
regular Opposition. And secondly, they endeavored to 
split the Liberal majority on a variety of issues, that is, 
to “divide and conquer.” 

Perhaps the most characteristic tactics of the Fourth 
Party were their use of obstruction and their employment 
of invective and abuse. Prominent among the obstruction- 
ist tactics the Fourth Party utilized to impede the prog- 
ress of Government business were the following: (1) ex- 
tended debate and the filibuster; (2) questions designed to 
initiate debate; (3) a variety of dilatory motions; and 
(4) side issues and parliamentary pitfalls. 

Invective and abuse were also employed by the Fourth 
Party to discredit the ministers and their policy both in 
the House and with the country. Moreover, they frequently 
heaped abuse upon their Conservative fellow members. 
Among their most characteristic tactics of verbal attack 
were insinuation, epithet, and sarcasm and irony. 





These appear to have been the most characteristic 
parliamentary practices of the Fourth Party, and the testi- 
mony of their contemporaries as well as the prestige they 
attained seem to suggest that these practices were effec- 
tive. Microfilm $3.20; Xerox $11.00. 247 pages. 
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SIXTH-GRADE NEGRO CHILDREN 
IN LEE COUNTY SCHOOLS, ALABAMA. 


(L. C. Card No. Mic 59-6094) 


William Padgett Dorné, Sr., Ph.D. 
The University of Florida, 1959 


This study was conducted to determine whether the 
speech of representative sixth-grade Negro children in 
selected schools in Lee County, Alabama, was compre- 
hensible according to ratings of adult judging panels. 

One hundred and fifty sixth-grade Negro children from 
nine selected Lee County, Alabama, schools were chosen 
as subjects for the study during the 1957 school year. 
Psychological evaluations, individual hearing tests, and 
individual speech evaluations were administered to all 
subjects. 

A tape recording was made of each subject in two 
speaking situations. In the first speaking situation, the 
child responded to ten questions asked by the investigator. 
This is referred to as the question-answer situation (Q-A). 

In the second speaking situation, the child was shown 
one or more pictures and was asked to describe what was 
in the picture, to tell about it, or to make up a story about 
it. This is referred to as the free-speech situation (F-S). 

Initially, 67 adult judges rated the Q-A and F-S sam- 
ples on a five-point rating scale ranging from 1, excellent 
comprehensibility, through 3, average comprehensibility, 
to 5, poor comprehensibility. Twenty-seven judges were 
retained throughout the study and were divided into four 


judging panels: 
Northern white panel--7 judges 
Southern white panel--7 judges 
Northern Negro panel--6 judges 
Southern Negro panel--7 judges 


The ratings of these four panels constituted the basis 
for determining whether the speech of sixth-grade Negro 
children in the selected schools was comprehensible, and 
if so, to what degree. 

The ratings of the panels were also used to determine 
whether the Q-A sample was more comprehensible than 
the F-S sample. In addition various combinations of 
judges’ ratings were examined to determine whether any 
trends were emerging that might be significant. The 
reliability of the judgments was examined. Finally, the 
question of whether significant differences existed between 
the arithmetic means of the ratings of the various judging 
panels, between combinations of panels, and between the 
differing speech situations was examined. 

The results of this study indicate that the combined 
Q-A and F-S sample is comprehensible. The twenty-seven 
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judges achieved an arithmetic mean rating of 2.94 ona 
five-point rating scale of comprehensibility. 

A consistent trend was noted throughout the study. 
Without exception the individual judging panels and the 
various combinations of panels rated the Q-A samples 
more comprehensible than the F-S samples. In many 
instances these differences were highly significant. 

Another trend was noted in examining the ratings of 
the white panels in contrast to the ratings of the Negro 
panels. Ina large number of instances there are signifi- 
cant or highly significant differences between the arith- 
metic mean ratings of white panels and those of the Negro 
panels. With few exceptions the white judging panels rated 
the speech samples of these sixth-grade Negro children 
more comprehensible than did the Negro panels. Seem- 
ingly the Negro panels were more critical of the speech 
patterns of their own race than were the white panels. 

Regardless of racial differentiation or type of speech 
sample involved a trend was present indicating that the 
Northern panels found the speech samples of the sixth- 
grade Negro children less comprehensible than did the 
Southern panels. The difference between Northern and 
Southern judging panels was highly significant and would 
seem to support the widely held belief that regional speech 
is more understandable to natives of the region than to 
non-natives. Microfilm $2.50; Xerox $6.40. 131 pages. 


THE CONSISTENCY OF SELECTED 
ASPECTS OF BEHAVIOR IN THE 
REPETITIONS OF STUTTERED WORDS 


(L. C. Card No. Mic 60-84) 


Harold Lee Luper, Ph.D. 
The Ohio State University, 1954 


Introduction. —Although stutterers frequently show a 
great deal of variety in the amount and severity of stutter- 
ing they display in different situations, they often tend to 
be quite consistent in the types of behaviors they employ 
among different stuttering acts.’ In the present study 
attention was focused upon the usefulness of the concepts 
of anxiety reduction” and the gradient of reinforcement® in 
predicting the consistency of specific stuttering behaviors 
during the repetitions of stuttered words. 

Recently, attempts to explain the variability and con- 
sistency in stuttering behavior have béen made by Wisch- 
ner” and by Van Riper.‘ According to both of these 
writers, the act of stuttering is accompanied by a feeling 
of dread or anxiety and the completion of the stuttering 
act (or the removal of the feared word) leads to a feeling 
of relief or anxiety reduction. This anxiety reduction then 
serves to reinforce any behaviors which occurred just 
prior to or contiguous with it. The symptoms or behaviors 
which the stutterer retains in his individual stuttering 
pattern are those which have been reinforced; behaviors 
which did not occur in close temporal contiguity with 
anxiety reduction are not reinforced and therefore are not 
retained in future stuttering acts. 

This explanation is derived from postulates previously 
Stated by Hull ® and by Mowrer® in the field of psychologi- 
cal learning theory. In Hull’s system, reinforcement was 
the result of one of two conditions: (1) the reduction of a 








basic physiological drive; or (2) the presence of a stimu- 
lus which in the past had been consistently in close 
temporal contiguity with a basic drive reduction.* Mowrer 
modified this viewpoint of reinforcement by taking the 
position that such things as fear and anxiety could be 
learned as drives, and the reduction of these learned 
drives could in themselves serve as reinforcing agents.°® 

Various studies have shown that responses near the 
point of reinforcement tend to become more strongly 
learned than those which are more separated from the 
reinforcement. Hull*® formalized the general quantitative 
relationship between immediacy of reward and amount of 
learning in what he called the goal gradient hypothesis. 
Later, he dichotomized this delay phenomena into the 
gradient of reinforcement and the goal gradient, because 
of evidence showing that secondary reinforcements were 
apparently responsible for some of the learning that oc- 
curred when the response was separated in time from the 
reinforcement.” 

The major purpose of the present study was to test the 
hypothesis that specific behaviors occurring near the end 
of stuttering acts would be more consistent (more likely 
to reoccur) during repeated sayings of the same words 
than behaviors occurring earlier in the stuttering acts. 
This hypothesis is based upon the assumptions that stut- 
tering is reinforced by anxiety reduction and that the 
specific behaviors in stuttering are differentially rein- 
forced according to the gradient of reinforcement. A 
second purpose, methodological in nature, was to study the 
relative amounts of information about stuttering obtained 
by judges from acoustical compared to visual presenta- 
tions of recorded samples of stuttered speech. 

Procedures.—A general plan designed to obtain results 
relative to the purposes included the following three major 
steps: (1) motion pictures and sound recordings were 
made simultaneously of 33 stutterers as they spoke short 
phrases with the instructions to repeat any phrase upon 
which stuttering occurred until the phrase was spoken 
without stuttering; (2) the recorded samples were de- 
scriptively analyzed for the presence and sequential order 
of stuttering behaviors in three stages of judging; and 
(3) the judges’ responses were treated statistically in the 
testing of certain hypotheses. 

For the recording sessions, a Bell and Howell 16 milli- 
meter motion picture camera was mounted on a tripod 
approximately five and one-half feet in front of the sub- 
ject, the distance between the camera and subject being 
arranged to take pictures of the subject’s head and neck. 
Shutter speed was set at 16 frames per second. An Altec- 
Lansing microphone remained in a fixed position approxi- 
mately six inches from the speaker’s mouth. The micro- 
phone was connected to an Ampex tape recorder. 

The 33 subjects, ranging in age from 18 to 35 years 
and all judged “stutterers” both by themselves and by 
speech clinicians, participated individually. The subjects 
were given typewritten instructions explaining the general 
procedures and a set of fifty cards. Each card contained 
one printed phrase, such as, “Shut up and come here,” or 
“Feelings are easily hurt.” The subjects were told to 
look directly at the camera and to say the phrase upon a 
signal from the experimenter. The camera and tape 
recorder were started before and stopped after each 
phrase. If no stuttering occurred as a subject spoke a 
phrase, he picked up the next card in the stack and pre- 
pared to say the next phrase; if stuttering did occur, the 
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subject was instructed to repeat the same phrase. The 
total number of different phrases read by the subjects 
ranged from 5 to 43. 

The recorded samples of speech obtained from the 33 
stutterers were analyzed by graduate students in speech 
science who were familiar with stuttering behavior. Al- 
though identical procedures were employed, the analyses 
of visual recordings were separate from the analyses of 
the acoustical recordings. Except in the first of the three 
stages of judging, the persons judging the visual recordings 
were different from the people making the judgments of the 
acoustical recordings. 

In the first stage of judging, the experimenter and one 
other graduate student viewed and then heard all of the 
recorded samples of the first sayings by each stutterer on 
each phrase and wrote verbal descriptions of the stuttering 
behavior observed. For example, in viewing a film of a 
subject saying the phrase, “Shut up and come here,” the 
judges may have observed a stuttering act on the word, 
“here.” This word then would be underlined and each 
judge would write descriptions such as, “closed eyes” or 
“moved head downward.” Each of the judges first made 
independent descriptions after observing the samples no 
less than two times, then the two sets of behaviorial 
descriptions were combined. No description of stuttering 
behavior remained in the combined set of descriptions 
unless both judges agreed it was present. 

In stage II, all of the original phrases for which the 
stage I judges had described at least two behaviors re- 
lated to a stuttering act were arranged in random order 
for presentation to two groups of five graduate students 
for the purpose of determining the sequential order among 
the specific behaviors within each stuttering act. The 
judges were instructed to look at the behaviorial descrip- 
tions provided for each phrase and then to notice the order 
of appearance of these behaviors as they watched or heard 
the phrase spoken. They were told that the earliest oc- 
curring behavior was to be assigned the number 1 and any 
succeeding behaviors were to be given the numbers, 2, 3, 
and so forth. The recorded samples were presented to all 
five members of a group at the same time, but each judge 
made independent judgments. A Bell and Howell motion 
picture projector, set at 16 frames per second, was used 
for the presentation of the filmed samples. The tape 
recordings were presented on an Ekotape sound recorder. 

Although in the first two stages of judging, the stimuli 
consisted of the recorded original phrases, in the final 
stage, all of the recordings of the repeated sayings were 
presented in nonsequential order to two groups of five 
judges each, for the purpose of determining the consist- 
ency (number of retrials in which a behavior was judged 
to be present) of behaviors of different sequential order. 
The conditions and procedures for judging were similar 
to those used in stage II, except that the judges were asked 
to decide whether or not the behavior (as described in 
stage I) was present. 

Thus, with the completion of the third judging stage, 
each original phrase had been viewed or heard and verbal 
descriptions of each stuttering behavior written (stage I); 
the sequential order among the stuttering behaviors within 
each stuttering act had been determined (stage II); and 
the consistency of these behaviors during repeated read- 
ings had been found (stage II). 

Results.—A total of 1618 recorded phrases were 
obtained from the subjects; 858 were visual recordings 





while 760 were acoustical recordings. In terms of speak- 
ing trials, 918 of the samples were recordings of “ first 
sayings” and 700 were of “retrial phrases” (some sam- 
ples were lost from both the motion pictures and the sound 
recordings due to mechanical problems). 

The reliability of the judgments in both stage II and 
stage III was estimated by computing the per cent agree- 
ment between pairs of judges by the formula: 


Sum of Agreements x 100 
Sum of Agreements + Sum of Disagreements 





which has been suggested by Festinger.” The median per 
cent agreement between pairs of judges in the stage I 
acoustical samples was 86.5; for the stage II visual sam- 
ples the median per cent agreement was 62. In stage III, 
median per cent agreements of 77 for acoustical samples 
and 73 for visual samples were obtained. 

All of the per cent agreements were above chance (50 
per cent), although in general, the agreements did not run 
as high as might be desired for the testing of the hypothe- 
ses in the study. The types of judgments required seemed 
to be easier when the stuttering behaviors were presented 
by tape recordings than when presented by motion picture 
films. 

In order to determine the relative amounts of informa- 
tion about stuttering obtained by judges from acoustical 
compared to visual recorded samples of speech, all of the 
phrases having at least two specific behaviors for which 
both visual and acoustical descriptions were available 
were compared according to the number of different be- 
haviors noticed by the stage I judges. On 124 stuttering 
acts, more behaviors were observed when judging the 
visual recordings than when judging the acoustical sam- 
ples. On only 12 stuttering acts were there more be- 
haviors noticed from the acoustical samples. A chi-square 
test of independence was computed, yielding a value of 
184.48. This value was significant beyond the .01 per cent 
level of confidence. Thus, it may be seen that judges are 
likely to list more behaviors when observing the visual 
components of stuttering than when hearing the acoustical 
portions of the same recorded speech acts. 

Seven hypotheses relating to the major purpose of the 
study were tested. In the first hypothesis tested, the indi- 
vidual stuttering acts were placed into three groups on the 
basis of the stage III judgments of presence of behaviors 
during the repeated sayings: (1) those agreeing with the 
prediction that specific behaviors occurring near the end 
of the stuttering act would persist longer during repeated 
sayings of the same word than behaviors occurring earlier 
in the stuttering act; (2) those disagreeing with this pre- 
diction, and (3) others. The last category was used since 
on many phrases both stuttering behaviors disappeared 
(had less than two responses of present) on the same 
retrial or both stuttering behaviors remained until the 
last retrial. From the visual recordings, 80 stuttering 
acts met the requirements for entry into this test of the 
hypothesis. Of these 80, 38 agreed with the prediction 
made and 42 disagreed. A standard error of a proportion 
of .05 was obtained, indicating that the proportions ob- 
tained in this sample (52.5 and 47.5) would not vary more 
than .05 from the true population proportion. Since the 
two proportions were so nearly equal, the hypothesis that 
during repeated sayings of the same phrase, the consist- 
ency of behaviors occurring last on original stuttering 
acts as compared to the consistency of earlier behaviors 
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can be predicted by chance was not rejected. From the 
acoustical samples, however, 13 stuttering acts agreed 
with the prediction, while 29 did not agree. These pro- 
portions (.31 and .69) yielded a standard error of .07, and 
thus may be considered different. The hypothesis was 
rejected in the case of acoustical samples. It should be 
noted that in both instances more stuttering acts disagreed 
with the prediction than agreed. 

The remaining six hypotheses were in reality all tests 
of the same hypothesis, but they represented different 
groupings of the data. Essentially, these six hypotheses 
could all be stated as follows: there is no disparity among 
behaviors of different sequential order when ranked 
according to the number of judges’ responses on retrial 
phrases. The dissimilarity among ranks was tested by 
application of Friedman’s pe Separate e's were com- 
puted for visual and acoustical samples, for stuttering 
acts having two or three behaviors, and for first, last, and 
all retrials. In each instance, each subject was ranked 
according to the number of judges responding present on 
all stuttering acts under consideration. If, among two 
behavior stuttering acts, the number of judges’ responses 
was greater for a subject’s last behaviors than for his 
first behaviors, the earlier occurring behaviors were 
ranked 2 and the last behaviors were ranked 1. None of 
the X,’s were significant, although in all but one instance 
the rank totals for the earlier occurring behaviors were 
greater than the rank totals for the last behaviors. This 
would indicate that there may be a tendency for the earlier 
occurring behaviors to be more consistent during re- 
peated readings. As in the first hypothesis tested, this 
finding is in opposition to the prediction that would be 
made if it is assumed that stuttering behavior is rein- 
forced by anxiety reduction at the completion of the stut- 
tering act and that the specific behaviors in stuttering are 
differentially reinforced according to the gradient of rein- 
forcement. 

Several possible interpretations may be made on the 
basis of the results obtained: 

1. The specific behaviors studied may not have had 
equal response tendencies on the first trials. It seems 
highly possible that a person anticipating a stuttering act 
might first use a behavior which in the past has been most 
successful in ending or escaping the actual stuttering act. 
These first behaviors, therefore, may have had stronger 
response tendencies than the later behaviors and would be 
more consistent for that reason. 

2. Although the total stuttering pattern perhaps is 
reinforced by anxiety reduction, the relative consistency 
of the specific behaviors included in the stuttering acts 
may not be determined by their proximity to the point of 
reinforcement. In other words, the specific behaviors 
might be the result of a disintegration of behavior and 
might not, in themselves, be learned phenomena. 

3. The point of reinforcement, even though it may still 
be the result of anxiety reduction, might not be the com- 
pletion of the stuttering act. Perhaps the anxiety is re- 
duced as soon as the stutterer makes a direct attempt on 
a feared word or as soon as he begins to stutter. 

4. Stuttering behavior may not be reinforced by 
anxiety reduction accompanying the completion of the 
Stuttering act. Microfilm $2.50; Xerox $5.60. 113 pages. 
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This thesis is an attempt to revive a legend and to 
resurrect a career. By searching out the truth concern- 
ing Julia Dean Hayne, it is hoped also to fill out one blank 
page in the history of the American stage which, unfortu- 
nately contains many blank pages. In fact, the history of 
the theatre in America is yet to be told. It is true that 
the broad outlines have been sketched by such men as 
Ireland, Quinn, and Hornblower but there are still vast 
areas untouched by theatrical historians. 

As the tide of population rolled westward from the 
reservoirs of the East, pioneer actors moved with it. 
Many of these trail-blazers enjoyed reputations compara- 
ble to their eastern contemporaries, but their contribu- 
tions to the development of drama in the United States has 
yet to be assessed. The problem then was to reconstruct 
the career of Julia Dean Hayne and bring life, factual 
information, and a critical evaluation to the work of this 
proud lady of the theatre. The task appeared at the outset 
to be hopeless since most of the information about Mrs. 
Hayne was fragmentary and contradictory. When, how- 
ever, the newspapers of her time in California were 
scanned an extraordinary amount of information became 
available. 

A careful study of this material clearly showed that it 
was Julia Dean Hayne who almost single-handed raised 
the standards of the drama in California, Utah, and the 
Northwest. She brought a dignity and respect to the stage 
which it had not known prior to her appearance in the 
West. The lure of the Honky-Tonk, the saloon, and the 
vaudeville entertainments which drew the great majority 
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of San Franciscans, frequently threatened to stamp out 
the legitimate theatre. Only the valiant efforts of a few 
actors and actresses kept the legitimate theatre alive. 
Forever in the vanguard during these critical years could 
be found the indominable Julia Dean Hayne giving her 
talent and strength to the preservation of the legitimate 
stage. Time after time she returned to San Francisco 
from her tours only to find the theatres of the city dark. 
Time after time she led her colleagues in fresh efforts to 
revive the drama and establish it as a living force in the 
cultural life of California. 

This does not mean to imply that Julia Dean Hayne 
alone was responsible for the survival of the legitimate 
drama in San Francisco and the West. Obviously such an 
assumption would be ridiculous. But that she was one of 
those whose efforts kept the theatre functioning and at 
times flourishing, cannot be denied. That she was able to 
assume a position of leadership in this movement was due 
largely to her personality and character. 

Julia Dean Hayne came to California at a peculiarly 
appropriate moment. The adventurous minority, strong 
and ruthless, lawless and free, which had tamed the 
wilderness was giving way to a more staid and conven- 
tional majority bent upon consolidation. The orderliness 
which makes possible the huddling of human beings into 
the stifling proximity which they seem to enjoy, had to be 
established. Julia Dean Hayne brought to the Western 
stage the beauty, charm, and fundamental attraction of 
conventional womanhood which most of her predecessors 
had ignored in their frenetic efforts to appeal to the un- 
inhibited society they entertained. She was the symbol of 
the stability of human relationships for which most of her 
audience subconsciously yearned. The drama she brought 
them was genuine and thoughtful. It steadied the taste of 
the community, giving it a standard by which to evaluate 
the tawdry tinsel offered elsewhere. Julia Dean Hayne 


brought dignity, sincerity, and quality to the western stage. 


Microfilm $4.65; Xerox $16.45. 362 pages. 
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It was the purpose of this study to investigate the 

function of duration in consonant recognition. The general 
plan of the investigation was to vary consonant duration 
systematically within controlled limits in order to ob- 
serve any resulting changes in recognition. 

Nine consonants were chosen in which presence or 
absence of vocal fold vibration, manner of articulation 
and place of articulation were controlled. Five vowels 
were selected, four of these represented extremes on the 
vowel diagram, and one was central. Each consonant was 
placed before each vowel and in every case the vowel was 
followed by the consonant [k]. Two-syllable items were 
then prepared in which each consonant -vowel-[k] sequence 
was preceded by the unstressed syllable [ha]. Examples 
of the stimulus items are [hepik] and [hotuk]. 

Three male speakers who used the General American 





Dialect recorded the stimuli on tape. Spectrograms were 
made of each item, appropriate measurements made, and 
duration systematically varied by cutting away succes- 
sively larger portions of the consonant, resulting in five 
different stimulus durations for each of the items. After 
editing, all samples were rerun through the spectrograph 
to check accuracy of measurements. One sample con- 
tained the consonant-vowel-[k] sequence intact. The initial 
unstressed syllable was cut away to assure constant mode 
of consonant onset. One sample contained the vowel-[k] 
combination only, and the three remaining consisted of 
increments in the consonant of .026 seconds. The 225 
stimulus items for each speaker were randomized sepa- 
rately and presented to listeners through earphones. 
There were twenty-two listeners who were qualified to 
transcribe in phonetics. Listeners were not limited as to 
choice of response. 

Listener judgments were recorded and presented in 
confusion matrices and results converted to percent of 
recognition as well as percent of error. These two 
articulation scores revealed differences in recognition 
related directly to differences in consonant duration. 

Results indicate that duration is an important aural 
cue. Presence of vocal fold vibration was judged to be 
associated with short durations, whereas absence of vocal 
fold vibration was judged to be associated with long dura- 
tions. 

Recognition of manner of articulation was shown to be 
closely associated with differences in duration. It was 
shown that stop-plosives are associated with short dura- 
tions, affricates with medial durations and fricatives with 
long durations. Recognition was associated with the meas 
ured durations corresponding to the average measured 
durations of each category, regardless of which consonant 
was presented originally. Within categories, short dura- 
tions tended to be associated with vocal fold vibration, 
long durations with absence of vocal fold vibration. 

Correct recognition of place of articulation and of 
nasalization were least affected by changes in duration. 
In almost all cases, place and nasality reached a high 
percentage of recognition in .026 second of consonant 
duration. 

Additional results indicate that fricatives may be 
differentially dependent on duration. Vowel duration may 
be unaffected by a consonant which precedes it. 

Major conclusions are that duration is an important 
consonant characteristic used to aid in distinguishing 
between voiced-voiceless cognates as well as among 
consonants classified according to manner of articula- 
tion. It may be that duration is phonemic in English. 

Microfilm $2.50; Xerox $7.40. 160 pages. 


FRENCH COMIC OPERA IN NEW YORK, 
1855-1890. 


(L. C. Card No. Mic 60-219) 


James Oliver Morgan, Ph.D. 
University of Dlinois, 1959 


The purpose of this study of French comic opera in 
New York is to fill a gap in American theatre history. 
This form of theatrical art flourished and had great 
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success in New York from 1867 to 1890, and yet no con- 
temporary documented study has been made of the subject. 

The material for this dissertation was gathered largely 
from New York newspapers of the period. An attempt is 
made to establish trends and directions of development 
and decline in public favor of French comic opera, and 
representative works have been chosen out of the large 
number of such works presented to illustrate the changing 
modes and shifting tastes. 

The origin and development of opera-bouffe in Paris is 
discussed. Composers such as Offenbach, Lecocq, Herve, 
Audran, and Planquette are treated in relation to the per- 
formance of their works in New York. A background is 
given for certain of the librettists who perfected the 
opera-bouffe form, especially Meilhac and Halevy. 

The period from 1855 to 1867 was one of infrequent 
performances of one-act opera-bouffes by small French 
acting companies. In the fall of 1867, H. L. Bateman 
brought to New York a company from France to perform 
Offenbach’s La Grande Duchesse de Gerolstein. It was the 
theatrical success of the season, and initiated the popu- 
larity of French comic opera which lasted twenty years. 

The French opera-bouffe companies brought to New 
York by James Fisk, Jacob and Maurice Grau are de- 
scribed. These comic operas as later presented in English 
versions by American and British companies had great 
success, and were a vogue for two decades in the German 
theatres of New York. 

The tours of such famous European operetta stars as 
Lucille Tostée, Marie Aimée, Irma and Paola Marié, Anna 
Judic, Louise Théo, and Marie Geistinger are recorded. 
The chronology is completed with an account of the decline 
in favor of French comic opera in the 1880’s. This falling 
off in popularity was due to the success of American and 
Viennese operettas and the craze for Gilbert and Sullivan. 

The Bateman season of 1867 and Jacob Grau’s produc- 
tions of 1868 presented musical works in a manner su- 
perior to any seen up to that time in New York. The acting 
was technically proficient, intelligent, and precise; the 
entire group acted as an ensemble; even the smallest 
roles were played with competence and the chorus was an 
integral part of the production. The costumes reflected 
the good taste of Paris; the settings were more artistic, 
lavish, and appropriate than any which had been seen on 
the operatic stage in New York. 

_ The study shows that from 1867 to 1890, French comic 
opera offered to New York light musical entertainment 
which had superior music, cleverer librettos, better taste, 
and greater sophistication than the burlesques and ex- 
travaganzas which preceded it. For a decade French 
opera-bouffes set the level for the presentation of musical 
works in New York. They were, in large part, responsible 
for the introduction of French comedy techniques which 
served as examples to American performers. Most sig- 
nificantly, however, they inspired and influenced the 
composition of native American comic operas and musical 
comedies for which they provided the models both for the 
librettos and the music. 

Microfilm $3.35; Xerox $11.40. 260 pages. 








AN INVESTIGATION OF SELECTED FACTORS 
AFFECTING THE JUDGMENT OF PITCH 
PLACEMENT OF DEFECTIVE VOICES 


(L. C. Card No. Mic 59-6251) 


Norma Schneiderman, Ph.D. 
New York University, 1959 


The purpose of this study was to investigate some of 
the factors related to judgment of the pitch placement of 
defective voices in connected, spontaneous speech. Lis- 
teners’ judgments of the quality, melody, and rate of the 
defective voices and the training and experience of the 
listeners were the factors studied with regard to their 
relationship to judgment of pitch placement. The educa- 
tional significance of the study is based on its attempt to 
clarify the difficulties involved in determining the pitch 
level of defective voices, providing for greater accuracy 
and helping to avoid the dangerous consequences of incor- 
rect judgment of pitch. Although experts have commented 
on possible confusions in listeners’ evaluations of pitch 
in some types of voices, no research information is avail- 
able to show what factors affect such evaluations for de- 
fective voices. 

The procedure included tape recording twenty samples 
of spontaneous speech to be used as the stimulus for the 
experiment. The recording was made up of brief samples 
of the spontaneous speech of ten young men and ten young 
women whose voices had been diagnosed as defective. All 
of the voices in the stimulus were determined to have a 
habitual pitch level within the range accepted as adequate 
for the age and sex of the speaker. Three speech-and- 
hearing-trained and music-trained listeners used estab- 
lished methods for determining habitual pitch in the 
selection of the sample voices. 

Three groups of ten judges participated in the experi- 
ment: Group I was made up of speech-and-hearing- 
trained judges; Group II, music-trained judges; and 
Group III, untrained judges. The judges listened to the 
recorded voices and marked their judgments of the pitch, 
quality, melody, and rate characteristics of every voice 
sample on forms provided for that purpose. 

The relationship of the pitch judgments to the other 
judgments was analyzed by means of the x’ test for k 
independent samples. Frequencies of judgments were 
converted into percentages to show how the judgments of 
pitch were related to judgments of specific characteristics 
of quality, melody, and rate. The x’ test was also used to 
show the relationship of pitch judgments to combinations 
of judgments in the other categories. Finally, the results 
of the statistical analyses were observed to show whether 
differences existed among the judgments of the three 
groups of listeners. 

The x” analyses showed that the judgments of pitch 
level were dependent on the other judgments in every case 
but one: the value of x” for the relationship if judgment 
of pitch level and judgment of rate for Group III was too 
low to be considered significant at the previously set level 
of confidence. The x’ values for judgments of pitch level 
and two-way combinations of other judgments were also 
significant for each group of judges. 

On the basis of the results of the statistical analysis, 
it was concluded that listeners’ subjective judgments of 
the habitual pitch level of defective voices are dependent on 
their judgments of the quality and melody characteristics, 
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and for some listeners, dependent on their judgments of 
rate characteristics as well; that the judgments of pitch 
level are also dependent on the combinations of judgments 
of quality, melody, and rate characteristics; and that 
speech-and-hearing-trained listeners, music-trained lis- 
teners, and untrained listeners distribute their judgments of 
quality, melody, and rate characteristics for voices judged 
too high, too low, and adequate in pitch along different 
patterns. Microfilm $2.50; Xerox $5.00. 98 pages. 


THE SPEECH DEVELOPMENTAL LEVEL OF 
PRE-COMMUNICATIVE PSYCHOTIC CHILDREN 


(L. C. Card No. Mic 59-6558) 


Christy Charles Shervanian, Ph.D. 
University of Pittsburgh, 1959 


A detailed review of the literature onthe speech and lan- 
guage of psychotic children revealed no controlled research 
studies on the speech behavior of pre-communicative psy- 
chotic children. One of the reasons for this research deficit 
appeared to be a lack of adequate methodology for studying 
the speech of older children who have not reached a stage 
of communicative speech. The general purpose of this 
study, therefore, was an exploratory investigation of the 
vocalizations of eight pre-communicative psychotic children 
ages 5 years, 5 months to 10 years, 6 months, whose speech 
status ranged from nonverbal to beginning verbal. 

One purpose of the research was to evaluate certain 
methodological procedures devised by Irwin for measuring 
the speech development of normal infants, when those pro- 
cedures were applied to the psychotic population in this 
research. 

The major purpose of the study, however, was to obtain 
a description of the speech behavior of these psychotic 
children who were severely delayed in speech and lan- 
guage development. 

Two samples of the speech sound vocalizations of the 
children were recorded on magnetic tape and transcribed 
in the broad International Phonetic Alphabet described by 
Fairbanks and employed by Irwin for the analyses of 
vocalizations of normal infants. The data were used to 
compute nine indices of speech development which had 
been the outgrowth of normative studies by Irwin. 

The objectivity of the investigator in phonetic transcrip- 
tion was shown through an 89 per cent self-agreement. The 
coefficient of objectivity in assigning scores to the nine 
indices ranged from r, .85 to .99. Split-half and test- 
retest reliability of the indices were with one exception .90 
and above. Validity coefficients, based on correlations 
with expert judges were with one exception moderate to 
high, r, = .79 and above. 

In general, the reliability and validity of the Irwin 
procedures and indices appeared to be adequate when used 
with pre-communicative psychotic children. 

An analyses of the speech behavior of the children 
showed: 1) In contradiction to reports in the literature, 
the children were not mute. 2) Their speech sounds were 
found not to be random utterances, but were for the most 
part predictable and in keeping with the overall pattern of 
speech development. Each child appeared to be relatively 
consistent within his own speech level. 3) The vocaliza- 
tions were phenotypically equivalent to the babbling, lalling 
and jargon of normal infants. 4) The children appeared to 





follow a normal speech developmental sequence except that 
they were delayed at least five and one-half years. Corre- 
lations between chronological age and speech developmental 
level ranged from r, = .67 to .834. 6) The use of specific 
phonemes was in keeping with the overall developmental 
level except that labio- and lingua-dental sounds were ab- 
sent. 7) Two groups of sounds, the post-dentals and the 
glottals, clearly differentiated between speech maturation 
levels. The post-dentals correlated with overall speech 
development r, = .95 and the glottals correlated r, = 
-.90. Microfilm $2.50; Xerox $8.00. 172 pages. 


THE ORATORY OF LORD BROUGHAM 
(L. C. Card No. Mic 59-6529) 


Gordon C. Smith, Ph.D. 
University of Utah, 1959 


Chairman: Dr. Halbert S. Greaves 


This thesis essays the evaluation of Henry Lord 
Brougham as an orator, using as its standard of judgment 
the extent to which his oratory has influenced the history of 
England and, thereby, indirectly, the history of the world. 

Brougham was, and is, a controversial figure. He was 
also a versatile one: his oratory is only one aspect of a 
many-sided personality. The attempt has been made in 
this thesis to create a valid and authoritative picture of 
Brougham the orator, set in the matrix of the historical 
movements in which he lived and in which he himself took 
part. Six areas of his activities have been outlined, and 
some description given of his oratorical efforts in con- 
nection with each. These areas, to each of which a sepa- 
rate chapter has been devoted, have been arranged under 
the following heads: (1) The Case of Queen Caroline; 

(2) Freedom of the Press; (3) The Reform of Parliament; 
(4) Law Reform; (5) The Abolition of Slavery; (6) The 
Education of the People of England. 

The Thesis includes, as well, evaluations of the politi- 
cal, historical, social and economic settings of the period 
1810-1832, insofar as these are valid for the central pur- 
pose of the dissertation. There are also chapters specifi- 
cally devoted, per se, to Brougham as an orator: his 
rhetorical training and experience; his style and methods 
of delivery; contemporary evidence as to his immediate 
impact and effectiveness; firsthand descriptions of 
Brougham as a public speaker in action; a resume of his 
own rhetorical principles as they appear in his writings; 
synopses of six speeches to correspond with the six de- 
scribed areas of his work; and a rhetorical analysis, in 
depth, of one representative speech. 

The materials for the study were found to be virtually 
limitless and there was a problem of selection and con- 
densation. Prolixity was consciously avoided, and the 
textual matter of the thesis condensed into 400 pages. 

It is the theme of this dissertation that Brougham’s 
total influence in the causes for which he was an advocate 
was dependent in large measure on the effectiveness of his 
public speaking in behalf of those causes; and the conclu- 
sion is reached that: since Brougham unquestionably 
moved history in the direction of the betterment of man 
and society, and since his impact on the forces around him 
came significantly through his oratory, he deserves a high 
and permanent place in the tradition of “good men speak- 
ing well.” Microfilm $5.90; Xerox $20.60. 462 pages. 
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FOREST APHIDAE (APHIDIDAE) 
OF NOVA SCOTIA 


(L. C. Card No. Mic 59-6617) 


Kalman Dale Archibald, Ph.D. 
The Ohio State University, 1954 


This is a faunistic or synoptic study of aphids or plant 
lice found in forested areas in several counties of Nova 
Scotia, Canada, which have been observed and collected 
during a six summers’ study. To date 95 aphid species 
in 33 genera have been listed. Free use was made of all 
available keys and descriptions of the aphid fauna in North 
America and Great Britain, such as the published works 
of Hottes and Frison,’ Gillette and Palmer,” Palmer,® and 
Theobald,* which were found especially useful in species 
determinations. Those of Swain,’ Oestlund,® Sanborn,’ and 
Williams® were of aid in individual species descriptions. 
The various aphid food plant lists, such as Wilson and 
Vickery,® Patch,’° and Averill,!' were found helpful in 
verifying host associations. Local host plants were 
largely determined according to Roland,’* who lists and 
describes the Nova Scotia flora. The plan of classification 
followed is mainly that of Baker,’* using for the most part 
observable external characters. 

Field investigations were started in the summer of 
1948 and were largely confined to Kings County. A fairly 
detailed collection of the aphids of this county was made, 
to form the basis of the larger collection for the province 
as a whole. Several field stations were set up representa- 
tive of as many different ecological forested situations as 
was possible. These were visited at intervals of from two 
to three weeks throughout the summer. Southern Halifax 
and northern Lunenburgh counties were worked in 1949. 
Antigonish County was used as a center of activity in 1950. 
From 1951 to 1953 the counties in Cape Breton were investi- 
gated, Richmond, Cape Breton, Inverness, and Victoria. 
Field trips were also made into Guysborough and northern 
Halifax counties; Pictou, Colchester, and Cumberland 
counties; and Lunenburgh, Queens, and Annapolis counties. 

Alate, apterous, and immature aphids were collected, 
together with a part of the host plant. The sample host 
plants were pressed and preserved, forming a host sam- 
ple collection for reference purposes. Aphid material 
was preserved and mounted on microscope slides making 
a collection to date of some 1700 slides, labeled, checked 
with other collections or authorities, and, if unidentified 
and considered to be unknown, named or temporarily des- 
ignated as new species. Only identified material is in- 
cluded in the manuscript. 

The discussion is accompanied by a series of 71 plates 
with 207 figures of which 134 are photographs of the vari- 


ous species of aphids found on their respective host plants. 


Figures 5, 6, 7, 9, and 12 are representative of the 27 fig- 
ures of coniferous hosts included. The 70 figures of de- 
ciduous hosts are represented by figures 1, 2, 3, 4, 10, 11, 
and 13, which serve to illustrate the type of photographic 
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work done to demonstrate typical aphid colony formation, 
feeding positions, and host damage done. The aphids found 
on herbaceous hosts in the vicinity of wooded areas are 
represented by 37 figures of which figure 8 is an example. 
The legends accompanying each figure describe the condi- 
tion illustrated. There are also 13 photographs of as 
many different types of ecological areas which were 
studied. 

Taxonomic keys to the species are included, together 
with 54 figures of pen-line drawings of aphid characters 
used in species identification, one chart of the phylogenetic 
tree of the Aphidae, one outline drawing of a composite 
aphid, one plate illustrating a typical aphid life cycle, and 
one outline map of the Province of Nova Scotia. In connec- 
tion with these studies some 320 kodachrome transparen- 
cies were taken to supplement the black and white photo- 
graphs. These have been used as aids to color descriptions 
and to the general biological description of each species in 
relation to its host plant, and for lecture purposes, but they 
are not included in the dissertation. 

Data concerning each species is placed under the de- 
scription for that species, which includes: a list of estab- 
lished references; synonomy; general discussion of obser- 
vations made; some correlation with existing published 
works dealing with the same species; remarks on the biol- 
ogy of the species, — its life cycle, host damage, preda- 
tors and parasites where known; and its known distribution 
and prevalence in the province. 

There is also included a section on the probably phylog- 
eny of the Aphidae, which serves to relate the various 
tribes of the Aphidae and to give an understandable picture 
of the probable interrelationships which exist between the 
various members of the family. A host plant list is pre- 
sented, with names of the species of aphids found on each 
species of plant, and an index to the genera and species 
appears at the end of the paper preceded by a list of 261 
citations to the literature on the subject. 

Microfilm $4.95; Xerox $16.60. 388 pages. 
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Fig. 1. Terminal leaves of young Pin Cherry, Prunus pensylvanica 
L.F., curled and malformed as result of Choke Cherry Aphid, Aphis 
cerasifoliae Fitch, feeding on underside of leaves. Station 1, Route 7, 
Antigonish County, July 10, 1953. (832). 

Fig. 2. Syrphid fly ovipositing in young colony of Aphis cerasifoliae 











Fitch on underside of curled leaf of Prunus pensylvanica L.f. Station 1, 
Route 7, Antigonish County, July 10, 1953. ° 

Fig. 3. Large pseudo-gall on host, Populus tremuloides Michx. re- 
sulting from the activity of the Aspen Leaf-pocket Aphid, Asiphum sac- 
culi Gillette. Station 1, Fairmont Road, Antigonish County, June 28, 
1951, (501). 

Fig. 4. Pseudo-gall as in fig. 3 cut open to reveal the apterous 
agamic forms and young of Asiphum sacculi Gillette on the host 
Populus tremuloides Michx, Station 1, Fairmont Road, Antigonish 
County, June 28, 1951. (501). 

Fig. 5. Young stem tips of Abies balsamea (Linn.) Mill. infested 
with the aphid, Mindarus abietinus Koch, producing a cottony or snowy 
appearance and causing twisting or curling of the new needles. Beech 
Hill Road, Antigonish County, June 16, 1950, (409). 

Fig. 6. Close-up of an infested twig of Balsam Fir with the aphid, 
Mindarus abietinus Koch feeding head down on the young stem between 
the ere of the needles, Route 4, Antigonish County, June 27, 1953. 
(816). 

Fig. 7. Shows effects of heavy 1950 infestation of the aphid, 
Mindarus abietinus Koch, on Balsam Fir, Abies balsamea (Linn.) Mill., 
causing curled and malformed needles. The new 1951 growth, unin- 
fested by this aphid, is normal, Sunnybrae, Pictou County, July 26, 
1951, (601.2), 

Fig. 8. The common Yarrow, Achillea Millefolium Linn., infested 
































with the large yellowish slate-green, slightly pulverulent aphid, 
Macrosiphym ludovicianae (Oestlund), with both apterous and alate 
forms feeding head down along the stem, St. Andrews, Antigonish 
County, July 4, 1953. (826). 

Fig. 9. Young stem of Picea glauca (Moench) Voss infested with 
the dark brown to greenish apterous spruce aphid. Cinara piceicola 
(Cholodkovsky), and attended by large black ant. Port Hastings, Inver- 
ness County, C. B., August 12, 1953. (887). 

Fig. 10. Underside of leaf of Salix sp. (Tourn.) Linn. infested by 
Aphis saliceti Kaltenbach, causing the leaves to curl and discolor. One 
predator syrphid larva can be seen near base of leaf together with sev- 
eral apterous aphids with their abdomens swelled to round ball as re- 
sult of internal larval parasites. Station 1, Fairmont Road, Antigonish 
County, July 27, 1953. (869a). 

Fig. 11. Underside of curled leaf of Wild Pear, Amelanchier 
Wiegandii Niels, heavily infested with various forms of the leaf-feeding 
aphid, Aphis cerasifoliae (Fitch). Station 2, Route 7, Antigonish County, 
July 24, 1951. (52ia). 

Fig. 12, Large colony of very active apterous White Pine aphids, 
Cinara strobi (Fitch), feeding on bark of main trunk of host, Pinus 
strobus Linn, The apterous forms are metallic black with white prui- 
nose spots on dorsum and with three pairs of lateral white spots, Small 
trees, heavily infested with this aphid, may be seriously injured or 
killed. Jimtown, Antigonish County, August 21, 1953, (1919). 

Fig. 13. Alate and apterous forms of the aphid, Hamamelistes spi- 
nosus (Shimer) feeding on the underside of curled leaves between the 
principle veins of White Birch, Betula rifera Marsh, showing the 
characteristic lateral white flocculent abdominal patches, Scotsburn, 
Pictou County, July 6, 1952. (634). 
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ECOLOGICAL AND REPRODUCTIVE 
RELATIONSHIPS OF BLACK-CAPPED AND 
CAROLINA CHICKADEES, PARUS ATRICAPILLUS 
LINNAEUS AND P. CAROLINENSIS AUDUBON. 


(L. C. Card No. Mic 60-152) 


Richard Dean Brewer, Ph.D. 
University of Illinois, 1959 








The contemporary geographical distribution and the 
ecological and reproductive relationships of the morpho- 
logically and behaviorally very similar black-capped and 
Carolina chickadees were studied from 1954 to 1959. 

The Carolina chickadee occupies the south- and mid- 
eastern United States. The black-capped chickadee occu- 
pies the northern United States north to southern Alaska 
and Canada. From Kansas to central Illinois, the breed- 
ing ranges of the two species are contiguous. Eastward, 
a gap up to several miles wide appears to be present be- 
tween the southern boundary of the black-capped chickadee 
and the northern boundary of the Carolina chickadee. 

Ecologically, the two species seem very similar in 
every aspect investigated. Their extreme similarity sug- 
gests that severe competition might be expected (unless 
no requisites were in short supply) wherever they oc- 
curred together, unless one species were able to alter 
radically some dimensions of its ecological niche. The 
presence of competition is believed to be one reason for 
the allopatric distribution of the two species. The bound- 
ary between the species may be set through the inter-play 
of a higher rate of reproduction (larger clutch size) and 
an ability to reach higher densities in certain forest types 
of the south and middle United States in the Carolina 
chickadee and the advantages of probable better adapta- 
tion to low temperature and possible greater ability to 
reach higher densities in certain forest types in the north 
United States in the black-capped chickadee. 

Where the two species are in contact in western IIli- 
nois and eastern Missouri (perhaps in the whole area 








from western Illinois to western Kansas), inter-breeding 
apparently occurs with the production of a zone in which 
a large proportion of the birds may be hybrid. Evidence 
for hybridization lies in atypical whistled songs, interme- 
diacy of the population in tail-to-wing ratio and distinct- 
ness of light margins of rectrices, reproductive abnormal- 
ities, and mixed mating. 

The life history and ecology of the contact-zone popula- 
tion — presumably consisting of hybrids of various kinds 
along with some birds of the parental species — around 
Vandalia, Illinois, were studied. Most details were simi- 
lar to those of the parental species, but certain abnormal- 
ities of the nesting cycle appeared, including a high rate of 
infertility and retarded development of eggs. For this rea- 
son as well as heavy destruction of nests by the competing 
house wren, Troglodytes aedon, reproductive success was 
low. 

It is suggested that the two species diverged in isola- 
tion enforced by Illinoian glaciation. During the Sangamon 
inter-glacial period, the two populations dispersed and 
came together. Eventually, a point was reached where 
their respective competitive advantages balanced one an- 
other. This would appear to be a situation which would 
result in geographical overlap, but these two populations 
were inter-breeding with low success. It is believed that 
because of the great similarity between the two species in 
nearly every respect, the simplest mechanism for the pre- 
vention of disadvantageous hybridization was the production 
of a gap between the breeding ranges. With Wisconsin gla- 
ciation, the two species were forced southward. Because 
the temperature change was gradual, the two species may 
have maintained the same positions relative to one another 
and not inter-bred. Withdrawal of the glaciers was swifter 
than northward dispersal of the birds could be. Inter- 
breeding probably occurred at the boundary between the 
two populations during their dispersal northward, until 
they reached a point where once again the gap, acting as 
a reproductive isolating mechanism, could be re-estab- 
lished. In most of the eastern United States, they have 
moved far enough northward to accomplish this, but in the 
Midwest, the time since withdrawal of the Wisconsin gla- 
ciers has not yet been sufficient. 

Microfilm $2.50; Xerox $8.00. 171 pages. 





DISTRIBUTION AND LIFE HISTORY STUDIES 
OF THE SOUTH-POLAR SKUA 
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Supervisor: Dr. G. W. Wharton 


An international bird study of the little-known life his- 
tory and distribution of the south-polar skua (Catharacta 
maccormicki Saunders, 1893) was conducted in Antarctica 
during the International Geophysical Year starting in 1956. 
Ten nations cooperated in a program of banding and obser- 
vations, and over 1,250 of the species have been reported 
banded thus far from 10 acres on the continent. 

Classification of the genus and species is discussed 
briefly, and a description of the range and physical 
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characteristics of the species is given. Banding and ob- 
servation stations are shown. For easy identification in 
the field, a system of using wide, different-coloredthermo- 
plastic bands at each of 18 stations is described. Methods 
of capturing birds and marking by dyeing or spraying with 
enamel are discussed. 

The study has proven: that the south-polar skua has a 
breeding site tenacity by returning to the same area to 
nest; that it reoccupies the same nesting territory in 
successive years; and that there is a pair-bond relation- 
ship wherein the birds remate. Periods of nest building 
and egg laying, length of incubation, and mortality of eggs 
and young have been determined through detailed observa- 
tions of 40 nests within the Windmill Islands. Over 95 
percent of the nest sites appear confined to the 16 Adelie 
penguin rookeries within the Windmills. Seasonal occur- 
rence, and observations on care and defense of the young, 
effect of color on survival, and renesting were also ob- 
tained. Parents will care for nestlings other than their 
own. Chicks were dyed in the eggs to study the effect of 
protective coloration. Temperatures of incubating eggs 
through use of an electronic telemeter were obtained over 
a 9-day period and these averaged 96.6° F. Food-habit 
studies, observations on climatic factors as affecting 
nesting, and experiments on homing instinct were carried 
out. The age at which the species first nests has yet to 
be determined. 

A systematic population study was conducted through 
use of a cannon-projectile net and application of the 
Lincoln Index to the banded and unbanded birds taken. By 
use of this index it was estimated there are about 2,500 
adult skuas within a 500-mile sector of the Wilkes Land 
Coast, and that probably over 90 percent of these inhabit 
the Windmill Islands during the summer season. Theratio 
of adult skuas to Adelie penguins in the Windmills is esti- 
mated at 1:70. 

The winter range of the south-polar skua has yet to be 
determined, but it probably is confined to within limits of 
the winter pack ice. Distribution of the species is circum- 
polar, and banding returns and observations show north 
and south as well as east and west movements along the 
coast of the continent. Some movements extend for over 
2,400 miles within the same season. Returns indicate that 
the coastwise movements are by nonbreeders. 

Nine tables and four plates are included, and the 
selected bibliography contains 59 references. 

Microfilm $2.50; Xerox $5.20. 104 pages. 
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A study was made of reproductive isolation between 
Drosophila tolteca and certain other members of the 
Drosophila affinis subgroup: D. affinis, algonquin, atha- 
basca, azteca, and narragansett. 




















Since D. athabasca was already known to have hybrid- 
ized in the laboratory with three of the others (affinis, 


algonquin, and azteca), it received special attention. Ap- 


plication of the “choice” mating technique to D. athabasca 
and D. tolteca indicated that only partial sexual isolation 
exists between these two species. 

A series of “no-choice” mating experiments was con- 
ducted involving combinations of D. tolteca with each of 
the other species and intraspecific combinations of each 
species. The insemination frequencies showed that incom- 
plete sexual isolation exists between D. tolteca and each 
of the other species. Inseminations occurred in all of the 
combinations except for that of narragansett females and 
tolteca males. Sexual isolation was found to be least 
between tolteca and azteca. D. algonquin and narragansett 
showed the greatest isolation from tolteca. D. tolteca 
males showed greater isolation than did the tolteca fe- 
males in combinations with all of the species studied 
except affinis. 

The containers in which the matings were made were 
periodically examined for the presence of larvae. Adult 
interspecific hybrids were produced in the cross involving 
azteca females and tolteca males. (Patterson, 1954, has 
already reported hybrids from this combination.) The 
combination of athabasca females and tolteca males 
yielded a few larvae. 

Interlocality strains of athabasca and tolteca were used 
in attempted interspecific crosses in the hope of reducing 
the isolating mechanisms which prevented formation of 
adult hybrids between these two species. One of these 
interlocality strains of athabasca showed lower sexual 
isolation with the interlocality strain of tolteca than was 
shown in the combinations of single locality strains of 
these species. Moreover, adult hybrids were obtained 
from this cross. 

Direct observations of mating behavior in each of the 
six species showed many individual differences, but gen- 
eral patterns of courtship could be determined for each 
species. The pattern of wing movement showed the most 
variation of any component of courtship behavior. The 
behavior of azteca males was observed to be more like 
that of tolteca males in this respect than was that of males 
of any other species. 

Direct observations of the mating behavior of tolteca 
with each of the five other species showed courtship was 
generally not sustained up to the point of attempted copu- 
lation. There were practically no attempted copulations in 
combinations of tolteca with affinis or with athabasca. 
There were many, however, in combinations of tolteca 
with algonquin, azteca, and narragansett, and copulations 
were accomplished between tolteca females and males of 
these three species. In all combinations studied the male 
initiated courtship by tapping the female with a fore foot, 
but this did not occur in all of the pairs in any combina- 
tion. It would seem that individual variation in mating 
behavior may contribute to the acceptance by the female 
of a male of an alien species. 

Hybrids obtained from athabasca females and tolteca 
males increases to seven the number of hybrids that have 
been reported in the affinis subgroup. Both sexes were 
shown to be sterile, the gonads being poorly developed. 
The hybrids were more or less intermediate between the 
parent species in appearance. 

Microfilm $2.50; Xerox $4.00. 74 pages. 
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THE DISTRIBUTION AND ECOLOGY OF 
FISHES OF MISSISSIPPI SOUND 


(L. C. Card No. Mic 60-179) 


Theodore Bulkley Ford, Ph.D. 
University of Illinois, 1959 


A field study of the ecology and distribution of the 
fishes of Mississippi Sound and surrounding waters was 
made in the summers of 1951, 1953, 1956 and in the early 
spring of 1956. Collections were made with shrimp 
trawls, beach seines, minnow seines, rotenone, hook and 
lines, and spears. 

When time and weather conditions permitted, total 
lengths were taken of all fish in the sample. Ecological 
conditions, such as temperature, salinity, turbidity, type 
of bottom, depth and vegetation were recorded with most 
of the collections. 

Some fishes, such as Stenotomus caprinus, Harengula 
pensacolae, Poronotus triacanthus, Menticirrhus littoralis 
and Paralichthys albiguttus were never found on the shore- 
ward side of Mississippi Sound. Others, such as Eleotris 
pisonis, Microdesmus longipinnis, Anguilla rostrata and 
Fundulus jenkinsi, were never found on the offshore side 
of the Sound. The great majority of fishes, however, were 
extremely tolerant of both sets of conditions. 

Some fish, such as Synodus foetens, Bagre marinus 
and Chaetodipterus faber, were absent from the inside 
bays and Sound during the early spring, while Urophycis 
floridanus was taken only during this period in Mississippi 
Sound. Polydactylus octonemus was very common in the 
Sound and Davis Bay during July and August 1953, when 
salinities were lower than previously observed for com- 
parable periods. Lepisosteus osseus and Dorosoma 
cepedianum, found in fresh water in Illinois and else- 
where, were taken at salinities of 12 and 25 o/oo respec- 
tively, indicating a wide salinity tolerance range for the 
adults. The ten commonest fishes of the 118 species oc- 
curring from the inside bays to the Gulf were the follow- 
ing: Micropogon undulatus, Leiostomus xanthurus, 
Galeichthys felis, Mugil cephalus, Anchoa mitchilli, 
Fundulus similis, Menidia beryllina, Lagodon rhomboides, 
A. hepsetus and Cynoscion arenarius. Life history notes, 
including length-frequency data and possible age classes 
for some of the more abundant forms, are given. 

The distribution of fishes was considered on the basis 
of communities including mud bottoms, sand bottoms, in- 
shore and offshore pelagic waters. Though a number of 
the species were broadly overlapping, the abundance or 
restricted distribution of others for a specific habitat in- 
dicated distinct preferences. The fish fauna of the bottom 
areas studied is comprised apparently of two distinct 
groups. One associated with the rocks, can be designated 
as the Hypleurochilus-Chasmodes-Gobiesox biociation. 
The other, represented by several faciations associated 
with mud and sand bottoms, probably can be characterized 
as the Micropogon- Leiostomus-Lagodon biociation. Spe- 
cies density data and estimated species mass jointly 
showed that M. undulatus, L. xanthurus, G. felis, and M. 
cephalus were taken in that order. A comparison of late 
winter and mid-summer trawl haul data indicated that the 
Summer biomass was approximately four times greater. 

The Mississippi Sound area fauna appeared to repre- 
sent a gradual temperate water transition between Cedar 
Key, Florida, and Aransas Bay, Texas. Eleven of 38 







































































Mississippi species reported for the Dry Tortugas-Key 
West area were apparently tropical for the others were 
reported from temperate east coast waters, suggesting a 
general northern and western Atlantic distribution. The 
larger number of Mississippi fishes common to temperate 
east coast waters than to the West Indian tropical waters 
and the lack of additional species common to these temper- 
ate areas supports peninsular Florida and the tropical 
waters as existing barriers to zoogeographic distribution. 
This study confirms the rather well known fact that in 
most parts of the world there are far more fishes availa- 
ble than are being used commercially at present. Some of 
the associated problems are recognized and suggestions 
for possible solutions or future studies are made. 
Microfilm $2.50; Xerox $7.60. 162 pages. 


A COMPARATIVE STUDY OF THE MALE 
GENITALIA OF NORTH AMERICAN ANTS 
(FORMICIDAE) WITH EMPHASIS ON 
GENERIC DIFFERENCES 


(L. C. Card No. Mic 59-6855) 


Bernard Krafchick, Ph.D. 
University of Maryland, 1959 
Supervisor: Dr, William E, Bickley 

A comparative study of the male genitalia of 59 genera 
of ants, representing the 7 subfamilies, revealed that the 
characters of the genitalia do not exhibit the variability 
present in the external structures of the males. Generic 
subdivisions were, generally, clearly definable on the 
basis of the genitalia, so that keys to the genera could be 
constructed. 

Certain groupings based on external structures were 
not confirmed by the characters of the genitalia. 

Concerning the problem of the relationship of the 
ponerine genera Proceratium and Sysphincta, the genitalia 
of each is sufficiently different to suggest that these are 
in fact two separate genera. 

Among the myrmicine genera, Tetramorium showed 
two distinct groupings, and Aphaenogaster, Stenamma, and 
Triglyphothrix appear to be closely related. The charac- 
ters of the subgenera of the genus Leptothorax overlap so 
that there appears to be a need for a regrouping of the 
species. 

The dolichoderine genera Iridomyrmex and Forelius 
are related. Possibly some of the species of Iridomyrmex 























and Forelius should be placed in the same genus. 

The author believes that the continued study of the 
male genitalia of the ants will shed light on some of the 
problems of generic, and possibly specific, relationships. 

Microfilm $2.50; Xerox $4.40. 85 pages. 
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THE COMPARATIVE MORPHOLOGY AND 

PHYSIOLOGY OF THE RESPIRATORY SYSTEM 

OF THE LUNGLESS SALAMANDERS 
(PLETHODONTIDAE) 


(L. C. Card No. Mic 60-91) 


Robert Perry McCourt, Ph.D. 
The Ohio State University, 1954 


Introduction 


The objectives of the dissertation are: (1) to study and 
describe the gross morphology of the circulatory system 
which might be involved in gaseous exchange in species of 
plethodontid salamanders which have not been described 
previously; (2) to determine whether there are specific 
histological differences in the skin and bucco-pharyngeal 
epithelium; (3) to measure oxygen consumption of several 
species of plethodontids under both aquatic and aerial con- 
ditions; (4) to attempt to explain differences in oxygen 
consumption on the basis of morphological or other physio- 
logical features of the species involved; (5) to relate differ- 
ent oxygen requirements with differences in habitat selec- 
tion; and (6) to determine the relative importance of the 
skin to the bucco-pharyngeal epithelium in the process of 
gaseous exchange. 


Materials and Methods 


Species of Plethodontidae used were Plethodon c. cine- 
reus, Plethodon g. glutinosus, Desmognathus f. fuscus, 
Gyrinophilus p. porphyriticus, Pseudotriton r. ruber, 
Eurycea b. bislineata, and Eurycea longicauda. Triturus 
v. viridescens (Salamandridae), a lunged species, was 
used to contrast lunged and lungless species. All but 
Gyrinophilus p. porphyriticus were living and were used 
in studies of oxygen consumption. 

Gross morphological studies were made on preserved 
and freshly sacrificed specimens, and in a few cases 
injections of colored vinyl acetate were performed. His- 
tological sections were made according to the usual meth- 
ods. Measurements of oxygen consumption were accom- 
plished with a direct reading respirometer which has 
been described by Calhoon and Angerer.’ The tests were 
carried out at 20°+ 0.1°C. 























Morphology 


The gross morphology of the circulatory systems of 
the species studied differs primarily respecting the ar- 
terial system. These differences are summarized in 
Table I. Arches I, II, II, and IV, as they are used in the 
table, refer to arches III, IV, V, and VI as they are used 
in relation to the primitive vertebrate number. The cir- 
culatory systems of Pseudotriton ruber and Eurycea longi- 
cauda are described for the first time in the dissertation. 
Arterial systems of the remaining species have been de- 
scribed partially by McMullen,’ and certain additions 
have been made in the dissertation. The circulatory sys- 
tem of Plethodon glutinosus, as described in the disserta- 
tion, does not agree in certain details with a previous 
description by Darnell.* Arterial systems in these spe- 
cies vary especially in the deletion, in whole or in part, 
of aortic arches III, IV, or both, and modifications of the 
pattern of vessels involving the pulmonary, pharyngeal, 











Table I 


Variations in the Arterial Systems of Seven Lungless 
and One Lunged Salamander 




















Post Branches 
Senaion Arch Carotid| Pharyngeal| of External 
- I] ]M@]iv| Bulb | Artery Maxillary 
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D. fuscus, P. 
cinereus, and | + | + - | + - IV + 
P. glutinosus 
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porphyriticus see Te " 
E. bislineata 
and E. longi- + | + - - + I + 
cauda 
T. viridescens | + | + - | + + IV - 





























and posterior branches of the external maxillary arteries. 
Also, these modifications permit the grouping of the spe- 
cies studied as shown in Table I. 

The venous systems of all plethodontids studied are 


‘essentially the same. The plethodontids differ from the 


lunged forms in that the pulmonary vein is absent, there 
are two caudal veins instead of one, and the veins drain- 
ing the skin are more numerous. The only previous de- 
scriptions of plethodontid venous systems are by Bethge* 
for Spelerpes fuscus and by Seelye*® for Desmognathus 
fuscus. 

The cutaneous capillaries were described in the living 
specimen for the first time. They form an extensive net- 
work which covers almost all surfaces of the body and 
appendages. They are supplied and drained by larger ves- 
sels arranged in a regular pattern. Sections reveal that 
these capillaries are usually located at the epidermal- 
dermal junction, forming a loop which surrounds almost 
every multicellular skin gland. No observable differences 
in the capillary network of different species of pletho- 
dontids were noted, although the network is more extensive 
and superficial in the plethodontids than in the lunged 
forms, Triturus and Ambystoma. 

The detailed arterial and venous supply of the cutane- 
ous capillaries was described. The main source of blood 
for cutaneous capillaries of the trunk are branches of the 
vertebral arteries. Blood is drained from these capillar- 
ies by the paired large cutaneous veins and branches of 
the abdominal vein. 

The bucco-pharyngeal epithelium, as examined in both 
living specimens and sections, is essentially the same in 
all species studied including both lungless and lunged 
forms. 














Oxygen Consumption 


The results of the studies of oxygen consumption are 
summarized in Table II. Statistical analysis of the results 
shows that there are significant differences in the amounts 
of oxygen consumed by these species of salamanders in all 
but two cases. 

Comparative amounts of oxygen consumed by five spe- 
cies tested in both air and water are shown in Table III. 
Statistical analysis shows that there are significant differ- 
ences in the amounts of oxygen consumed in air and water, 
more being consumed in the latter in every instance. Al- 
though the cause of this relationship has not been deter- 
mined, it is suggested that drying of the skin may decrease 
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Table I 


Oxygen Consumption of Eight Species of Salamanders 
under Aerial and Aquatic Conditions 




















Species No. of | No.of | Mean wt.| Mean 0, consumed 
specimens | trials (g.) (cu. mm./g./ hr.) 
Tests in Water 
E. bislineata 23 30 4.4 112 
D. fuscus 23 30 1.6 60 
E. longicauda 18 30 1.6 50 
T. viridescens 8 30 1.9 45 
P. ruber 2 30 6.5 43 
Tests in Air 
E. bislineata 22 30 1.4 67 
D. fuscus 24 30 1.6 45 
E. longicauda 18 30 1.7 42 
P. cinereus 23 30 0.9 35 
T. viridescens 8 30 1.9 31 
P. ruber © 2 30 6.9 26 
P. glutinosus 14 30 6.0 16 

















the rate of diffusion and thus decrease the amount of oxy- 
gen consumed while the animal is in air. 

Coefficients of correlation between cu. mm. of oxygen 
consumed per gram per hour and body weight in grams 
were calculated. These values were found to be negatively 
correlated in seven of twelve tests. Also, taken as a 
whole, body weight and oxygen consumption per gram per 
hour were found to be negatively correlated; large animals 
use less oxygen per unit of weight than do smaller ones. 
This relationship has been reported previously by Evans ° 


Metabolism and Activity 


As the morphological studies did not reveal any differ- 
ences to which the differences in oxygen consumption 
could be attributed, other processes which might account 
for the differences were sought. One process studied was 
the rate of heart beat. Results are shown in Table IV. As 
the plethodontids (excluding Triturus, not a plethodontid) 
all have essentially the same mean rate of heart beat, 
their different rates of oxygen consumption can not be 
attributed to this factor. Also, Triturus has a heart rate 
half that of the plethodontids but falls among them in oxy- 
gen consumed. 

The second process examined was the relative level of 
locomotor activity. The five species used were placed in 
a pan which had been ruled into eight areas and their 
movements from one area to another were recorded. The 
results of these tests are in Table V. Observed activity 
levels of the plethodontids are in the same order as the 
oxygen consumed by these same species, although Tri- 
turus is slightly out of place. However, it is believed 
that these tests indicate that oxygen consumption is prob- 
ably related to and perhaps influenced by the “normal” 
level of activity of the species. 


Regional Gaseous Exchange 


The question of the relative importance of cutaneous 
to bucco-pharyngeal gaseous exchange in plethodontids 
has been discussed repeatedly in the literature on the 
Subject since it was first discovered that they were lung- 
less. Morphological studies alone have shown that the 
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Table III 


Comparison of Oxygen Consumed by 
Five Salamanders under Aerial as Opposed to 
Aquatic Conditions (cu. mm./g./ hr.) 


























Species Aquatic Aerial Difference 
E. bislineata 112 67 45 
D. fuscus 60 45 15 
E. longicauda 50 42 8 
T. viridescens 45 31 14 
P. ruber 43 16 27 
Table IV 


Mean Number of Heart Beats per Minute in Five Species 
of Salamanders at Room Temperature 























Species No. of rie of Mean Rate 
specimens trials 
D. fuscus 5 125 97 
P. cinereus 5 125 91 
E. longicauda +) 125 90 
E. bislineata 5 125 88 
T. viridescens 5 125 45 
Table V 


Comparison of Relative Locomotor Activity and Oxygen 
Consumption in Air for Five Species of Salamanders 














Mean no. of 

Species movements in ecnmaiuas ? - Ie 

30 minutes 6: ’ 
E. bislineata 61 67 
D. fuscus 51 45 
E. longicauda 40 42 
T. viridescens 36 31 
P. cinereus 1 35 














skin has much more relative surface area through which 
gases might diffuse. Further evidence is indicated by a 
series of tests in which an attempt was made to eliminate 
cutaneous gaseous exchange. Fifteen specimens each of 
Eurycea bislineata, Desmognathus fuscus, Plethodon cine- 
reus, and Triturus viridescens were used. They were 
divided into three groups of five each. Group I: Untreated 
but placed under the same conditions otherwise as the ex- 
perimental animals. Group II: Tail covered with petro- 
leum jelly to determine toxicity. Group III: Entire animal 
except for the region of the mouth and external nares Cov- 
ered with petroleum jelly. 

The animals in group I and II were unaffected after 24 
hours. In group III, 80 per cent of the plethodontids were 
dead after eight hours, while all of the newts (lunged) were 
still alive at the end of this time. It is inferred from 
these results that the skin is the primary area of gaseous. 
exchange in the Plethodontidae. 

Microfilm $2.50; Xerox $7.20. 152 pages. 
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THE EMBRYONIC AND POSTEMBRYONIC 
HOMOLOGIES OF INSECT GENITALIA AS 
REVEALED IN THE DEVELOPMENT OF THE 
MALE AND FEMALE REPRODUCTIVE SYSTEMS 
OF THE EUROPEAN CHAFER, 
Amphimallon majalis Razoumowski, 
(COLEOPTERA:SCARABAEIDAE). 


(L. C. Card No. Mic 60-370) 


James Howard Menees, Ph.D. 
Cornell University, 1959 








The embryogenesis of the abdomen and the postem- 
bryonic development of the external genitalia of the male 
and female chafer show that the external genitalia of both 
sexes are developed directly as median, ectodermal struc- 
tures from the 9th abdominal sternum in the period of 
adult development (pupa), and that they have no relation- 
ship to segmental appendages. 

In the early embryology of Amphimallon majalis the 

_ segmental appendages of the first abdominal segment are 
the only significantly developed segmental abdominal ap- 
pendages. The segmental appendage lobes of segments 
2 to 10 are so ephemeral and insignificantly developed 
that they are not discernible. If present at all, they are 
incorporated directly into the cellular masses that form 
the definitive abdominal sterna of segments 2 to 10. The 
fate of the appendages of the first abdominal segment, the 
pleuropodia, is ultimately the same; in late embryos the 
pleuropodia develop into large, globular structures which 
in no way resemble segmental appendages except for the 
fact of their limb-base articulation with the first abdomi- 
nal sternum; the pleuropodia degenerate before hatching 
of the larva and their limb-base areas are incorporated 
into the formation of the sternum of the first abdominal 
segment. Thus, ultimately the limb-base areas of all the 
abdominal segments are incorporated into the formation 
of the definitive larval sterna. 

The external genitalia of the male and female are di- 
rect derivatives of the median primary ectodermal field 
of the 9th abdominal sternum and their musculature is 
entirely sternal and tergo-sternal. This is most obvious 
from the postembryonic developing adult stage of both 
sexes and the adult condition. 
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The phallic structures of the male develop as ecto- 
dermal evaginations from the 9th abdominal intersegmen- 
tal membrane and are invaginated within the geiiital 
chamber membrane in the adult. 

The spiculum gastrale is present only in the male 
chafer; it develops from a pair of multicellular matrices 
in the anterior part of the genital chamber membrane dur- 
ing the period of adult development; these cells secrete 
sclerotin and the spiculum becomes rigid and hard, as 
seen in the adult male. The spiculum supports the genital 
chamber and the phallic structures in the adult. 

In the female the external genitalia develop directly 
from the median sternal areas of the 9th abdominal ster- 
num in the period of adult development. No external geni- 
talia develop on the 8th abdominal sternum; therefore 
there are no Ist valvifers or Ist valvulae, only 2nd val- 
vifers and 2nd and 3rd valvulae are developed and these 
are rudimentary. The development of the external geni- 
talia of the female can be correlated easily with the seg- 
mental position of the accessory glands; these glands 
develop from the median lateral parts of the sternum of 
the 9th abdominal segment in the period of adult develop- 
ment and lie in the bases of the 2nd valvifers. 

Microfilm $2.50; Xerox $5.40. 109 pages. 


THE BREEDING MIGRATION AND 
SPATIAL LOCALIZATION IN THE NEWT, 
TARICHA RIVULARIS. 


(L. C. Card No. Mic 59-6899) 


Wayne Curtis Packer, Ph.D. 
Stanford University, 1959 





A study was made of certain aspects of the biology of 
the newt, Taricha rivularis. It was directed toward an 
understanding of the movements of a population of this 
species. An attempt was made 1) to determine if various 
climatic factors influence the magnitude or direction of 
migratory movement; 2) to define the range and magnitude 
of the movements of individual animals, both on land and 
in the water; and 3) to look for evidence of homing ability 
during the aquatic breeding period. 

These animals emerge from underground following 
moderate rains in the fall. They are then active on the 
surface during periods of suitable environmental condi- 
tions and in late February begin to migrate toward the 
breeding stream. Breeding activity runs through March 
and into April at which time they typically all leave the 
water within a period of a few days and go underground 
again. 

The movements of both marked and unmarked animals 
were followed throughout the period they were active on 
the surface, and their movements observed by a survey 
of the study area and by means of traps. Bioclimatologi- 
cal data were collected at the same time. 

The breeding migration is greatly influenced by envi- 
ronmental factors. Movements away from the stream 
during both legs of the migration are stimulated primarily 
by rain independent of other factors. Rain in heavy 
amounts also inhibits movement toward the stream. In 
the absence of rainfall the magnitude of the breeding mi- 
gration can be correlated with changes in the mean evening 
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temperature and the daily minimum relative humidity. Of 
the two, temperature is the more important but a high 
minimum relative humidity usually can overcome the in- 
hibitory effect of a drop in temperature. No correlation 
was found with barometric pressure. 

Animals are neither blocked nor directed in their mi- 
gration by topographic features such as ridges or ravines 
and will cross live streams prior to the actual breeding 
season. They tend to return each year to the same region 
of the stream and, unless their breeding activity or an en- 
vironmental accident takes them away, remain within an 
area of the stream of between 50 to 100 feet throughout 
the season. Subsequent to long moves away from this 
home area, they tend to return to it except at the end of 
the season. In the latter case, the return is made prior 
to the time of entry into the water the following season. 

Artificially translocated animals are recaptured mov- 
ing away from the release point in the stream more fre- 
quently than the normal residents of that area. Insufficient 
evidence is available to determine if this movement is 
oriented toward the home area or is only a random dis- 
persal. In either case, the animals are able to detect by 
some unknown means that they are not in their home area, 
and they apparently attempt to return to it. 

It is concluded that the basis of this spatial localization 
is a psychological identification with a specific area within 
the general region occupied by the population as a whole. 
The implications of this behavior are pointed out and com- 
pared with those associated with the concept of territori- 
ality. Microfilm $2.50; Xerox $4.60. 88 pages. 


CROSSING AND SEXUAL ISOLATION OF 
EGYPTIAN FORMS OF MUSCA DOMESTICA 
(DIPTERA, MUSCIDAE). 


(L. C. Card No. Mic 60-102) 


Robert Luther Peffly, Ph.D. 
The Ohio State University, 1954 





Introduction 


House flies are an important factor in the public health 
of Egypt. In order to assess fully the best methods for 
control of flies in Egypt, the United States Naval Medical 
Research Unit No. 3 and other institutions have under - 
taken studies on insecticides and bionomics of these in- 
sects! As soon as these studies were begun, it became 
apparent that there was little agreement among taxono- 
mists concerning the various forms of Musca domestica 
in Egypt. Morphological characters tended to be confus- 
ing, and biological differences were poorly understood. 

It was therefore decided to attempt to clarify these mat- 
ters on the basis of field and laboratory biological stud- 
ies, and investigations of crossing and sexual isolation. 
In conjunction with the latter phase, a specialist in mus- 
coid taxonomy made a brief field survey chiefly to advise 
on diagnostic morphological characters? 

Although the typical form, Musca domestica L., must 
be frequently introduced into Egypt by ships and planes, 
it has seldom or never been recognized there. The chief 
forms in Egypt are vicina Macq. and cuthbertsoni Patton. 











They were considered valid and distinct species by 





Van Emden,* but Sabrosky?” tentatively regarded them as 
subspecies of domestica. These forms would not be re- 
garded as subspecies by Mayr* because they occur in the 
same geographic area. Sabrosky believed flies from 
Egypt identified as nebulo Fab. to be merely occasional 
variant individuals. 

Van Emden differentiated these forms from typical 
domestica and from each other chiefly by variations in 
length and strength of postsutural dorsocentral bristles 
(in both sexes) and by relation of frons width to width of 
the third antennal segment of males. 

Van Emden separated the forms in this complex as 
follows: 

1. All postsutural dorsocentral bristles strong.... 2 
The anterior 2-3 postsutural dorsocentral bristles weak, 
obviously shorter and weaker than the two nearest the 
scutellum; frons of males about as wide as the third an- 
tennal segment or narrower; abdomen bright orange, not 
or only slightly infuscate on the fourth segment, median 
vitta narrow on third segment and usually absent on £- 
SGGNGR. bai nied Bs nce aee Musca cuthbertsoni Patton 

2. Male frons® about three times as wide as third an- 
tennal segment; abdomen largely infuscate in female, at 
least third and fourth segments infuscate in male...... 

o ETO MERI Ss Uk COM 3h UT, Ee Oe Musca domestica L. 
Male frons® less than three times as wide as third anten- 
nal segment, abdomen more or less bright orange, espe- 
cially at the sides of the base, usually darkened on fourth 
segment and at least apex of third in male............. 
WETTTTCTITTE reel ee M. vicina Macq. 
(including form nebulo Fab.) 

Sabrosky’ suggested that, instead of the relation be- 
tween frons width and third antennal segment, the relation 
between frons width and head width be used. In the studies 
described here, this relationship and the bristle character 
were used. 

In general, a male specimen having long and strong 
postsutural dorsocentral bristles and a frons width about 
10 per cent of the head width would be identified as vicina. 
A specimen having the first two or three pairs of post- 
sutural dorsocentrals short and the frons width about 5 
per cent of head width would be identified as cuthbertsoni. 
These percentages were determined from measurements 
of laboratory strains of these two forms. 

















Interbreeding of vicina and cuthbertsoni 





Laboratory strains of vicina and cuthbertsoni were 
crossed to determine the effect of these crossings on 
characters used to differentiate the two forms. In order 
to determine the normal range in bristle ratios of each 
type, long-long pairings and short-short pairings were 
made. Long-bristled and short-bristled flies were paired, 
as well as two generations of their progeny. Progeny of 
long-short crosses were also backcrossed. 

Although there was overlapping between the two forms, 
each had a distinct and separate distribution of ratios. 
Most of the progeny resulting from crosses between the 
forms had bristle ratios intermediate between the two 
parent forms, but more had long bristles than short ones. 
In second and third generation progeny the distribution of 
these ratios was almost like that of the first generation. 
Progeny produced from backcrosses tended to fall into 
the type group to which the backcross had been made. 

The results of these crosses on frons-head-width 
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ratios of males were equally distinctly marked. Short- 
bristled flies produced narrow-frons specimens; long- 
bristled flies produced wider frons. Progeny of crosses 
between the two had intermediate frons-head-width ratios. 
Second and third generations had ratios distributed over 
the entire range, though most fell into the wider-frons, 
long-bristled group. Progeny of backcrosses to shorts 
tended to have narrow frons; those of backcrosses to 
longs had wider frons. 

Because the range of both bristle character and frons- 
head-width ratio of each group overlaps, the group to 
which “intermediate” specimens belong cannot readily be 
determined. 


Sexual isolation tests 


In the previously described tests flies of the two kinds 
were confined together for mating. It was noted, however, 
that pairings involving short-bristled females were less 
successful than those including long-bristled ones. There- 
fore it was decided to run male multiple choice tests with 
flies two, three, and four generations from the field to 
better determine the degree of sexual isolation of these 
two forms. 

Dobzhansky* pointed out that it was not sufficient evi- 
dence to report that two forms interbred and produced 
fertile offspring in the laboratory. What really matters 
is not whether populations exchange genes in nature, but, 
if they do, whether it is at a rate that destroys the adap- 
tive equilibrium of the population concerned. 

Since in male multiple choice tests it is important that 
only 50 per cent of the females be inseminated, tests to 
determine the mating propensity of these two forms were 
run. It was found that long-bristled flies mated much 
more readily than short ones, that insemination among 
short-bristled flies did not reach 50 per cent, and that 
increased age did not alter the mating propensity of either 
type. Laboratory strains of both types, however, mated 
much more readily than flies only two generations from 
the field. 

Male multiple choice tests. —In male multiple choice 
tests, according to Bateman,’ equal numbers of two 
strains of females are enclosed in one cage with half as 
many males of one of these strains. In another cage 
males of the other strain are enclosed with both types of 
females. After a lapse of time sufficient to give 50 per 
cent insemination, the distribution of inseminated females 
between the strains is observed. The sum of interstrain 
matings divided by the sum of intrastrain matings is the 
sexual isolation estimate.® 

These two strains, in male multiple choice tests, were 
sexually isolated in the second and third generations. By 
the fourth generation, though isolation was still evident, 
it was much reduced. The degree of isolation was largely 
owing to the greater amount of mating by vicina and to the 
greater attraction of vicina males for vicina females. 
Similar tests with long-bristled and intermediate-bristled 
flies in the cuthbertsoni strain and individuals of the 
vicina strain showed that little sexual isolation existed 
between such individuals in the two strains. 

Mating propensity tests. — Tests with short-bristled 
and long-bristled flies reared in the laboratory for many 
generations showed that the mating propensity of both 
strains increased until there was little or possibly no 
difference between them. The mating propensity of the 
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short-bristled strain was very low for four generations 
after which it gradually increased. The increase among 
the long-bristled flies was not so marked. It was noted 
that erroneous conclusions in biological tests might be 
made if laboratory-reared rather than field flies are used. 
Loss of short-bristled character during continued 
rearing of field flies. — During the course of these studies 
it was observed that many progeny in the laboratory strain 
of cuthbertsoni had long bristles. It was found that in 
order to keep the colony short-bristled, all parents had 
to be selected for short-bristledness. Tests were run 
with the two strains of flies to determine the effect of 
nonselection after the second generation on the ratio of 
the first to the fourth dorsocentral bristles. Higher per- 
centages of long-bristled flies occurred in successive 
generations of the original short-bristled strain, but the 
long-bristled strain changed only slightly from generation 
to generation. The frons-head-width ratio of the short- 
bristled strain also increased, but not so rapidly as the 
bristle character. 











Interbreeding of vicina and domestica 


The assertion made by Patton® that domestica has 
never become established in Africa aroused the writer’s 
interest because domestica is undoubtedly introduced al- 
most daily from ships and planes. Furthermore, breeding 
requirements of the two appear to be similar. In order to 
determine the potentiality of domestica survival in Egypt, 
crosses with laboratory strains of the two types of flies 
were made. First generation hybrids were crossed, and 
backcrosses to vicina and domestica were also made. 

The most outstanding differentiating character used to 
separate vicina and domestica is the ratio of frons width 
to head width in males. Bristles in the two forms are 
alike. 

Typical vicina and domestica males fall into two dis- 
tinct groups with very little overlapping. When the two 
forms were crossed, most of the progeny fell into almost 
the same group as typical vicina. In a backcross to typi- 
cal domestica, a trend to wider frons (domestica) was 
shown. It appears then that the reason domestica as such 
has not become established in Egypt is that it loses its 
identity when breeding with native flies; the narrow frons 
of vicina is a character which suppresses the wider frons 
of domestica. Microfilm $2.50; Xerox $3.00. 33 pages. 
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PHOSPHATASES AND GLYCOGEN 
IN THE RAT UTERUS 


(L. C. Card No. Mic 59-5648) 


Kadaba V. Prahlad, Ph.D. 
University of Missouri, 1959 


Supervisor: Dr, C. H. Conaway 


The main purpose of this study was to determine, if 
regional differences in Phosphatases and Glycogen exist 
in the albino rat uterus and if so whether or not they might 
correlate with the already known embryo distribution and 
implantation patterns. It was also hoped that from this in- 
vestigation information about the specific uterine environ- 
ment most favorable for implantation might be obtained. 

Immature, Virgin, Pseudopregnant and Uniparous rats 
were utilized in this study. The uterus was divided into 
three equal regions ie. cranial, middle and caudal. Quan- 
titative estimations of phosphatases and glycogen were 
made on these three segments. In addition information 
about the length of the uterine horns, weight of segments 
and location of the placental scars along the uterine horns 
was also obtained. The right horn was longer than the left 
in all the groups except the immature rats. The uteri of 
pseudopregnant and postpartum groups were longer than 
the immature and virgin animals. In almost all the groups 
the cranial segment was the lightest in weight, the caudal 
segment heaviest and the middle segment intermediate. 

A comparison of the total relative uterine weights of the 
virgin and postpartum groups showed that uteri of post- 
partum rats selected from a particular stage of the estrous 
cycle weighed significantly more than those of the virgin 
animals taken from a similar stage of the estrous cycle. 

The alkaline phosphatase concentration along the uterus 
showed a definite pattern. The concentration in any two 
segments compared in the immature group did not differ 
significantly. In the virgin group the cranial segment, 
having the highest concentration of alkaline phosphatase, 
differed significantly from the middle and caudal segments. 
However, the middle and caudal segments were found to be 
almost equal in enzyme concentration. The pseudopreg- 
nant rats were similar to virgin animals, except that they 
showed an overall lower concentration of the enzyme. 

The postpartum group on the other hand showed a different 
pattern. Here the cranial and caudal segments did not dif- 
fer significantly in their alkaline phosphatase concentra- 
tion. The middle segment had a significantly lower content 
of alkaline phosphatase than that of either the cranial or 
the caudal segment. It was also seen that segments having 
a higher number of placental scars and hence implantation 
sites had a lower alkaline phosphatase content while seg- 
ments having a lower number of placental scars had a 
higher concentration of the enzyme. No definite pattern 

of acid phosphatase and glycogen concentration in the dif- 
ferent segments of the uterus was observed. However the 








total uterine glycogen content was seen to be lowest at 
proestrus in both the virgin and postpartum groups. The 
distribution of phosphatase and glycogen in the different 
segments of the uterus was not similar when estrogen and 
progesterone treated immature rats were compared to 
normal animals taken from those stages when estrogen 
and progesterones are supposed to be high in the body. 

From these results, it is proposed that the distribution 
and implantation of the embryos in the albino rat is ef- 
fected by local and specific factors in addition to myo- 
metrial contractions. One such factor may be alkaline 
phosphatase which in lower concentrations may provide 
favorable sites for implantation whereas in higher con- 
centrations it may act as a deterrent to implantation. 
However the exact mechanism of such a relationship re- 
mains obscure. 

Microfilm $2.50; Xerox $6.60. 138 pages. 


SOME ASPECTS OF THE TAXONOMY, 
ECOLOGY, AND DISTRIBUTION OF THE 
TARDIGRADES WITH EMPHASIS ON THE 

TARDIGRADES OF EAST CENTRAL ILLINOIS. 


(L. C. Card No. Mic 60-228) 


Charles Raymond Puglia, Ph.D. 
University of Illinois, 1959 


The various characteristics used for the identification 
of tardigrades are discussed and illustrated. Such fea- 
tures as cuticular sculpturing, cuticular plates, cuticular 
processes, extremities, buccal apparatus, and the sculp- 
turing of the egg are included in the discussion. 

The phylogenetic position of the tardigrades is dis- 
cussed briefly, with the Tardigrada being considered as a 
separate phylum between the Myriapoda and the Onycho- 
phora. 

An attempt is made to evaluate critically the nine ge- 
nera which have been named since 1936, and a synopsis of 
the complete classification is presented. A key to the gen- 
era of tardigrades is given. Four family names fail to 
comply with Article 4 of the International Rules of Zoolog- 
ical Nomenclature, in that they are not based on names of 
included genera. A revision of the grouping of the genera 
of the order Heterotardigrada is proposed. 

The area surveyed for this study was the Grand Prairie, 
an area of approximately 12,000 square miles. Only one 
species of tardigrade has hitherto been reported from 
Illinois. Twelve species of tardigrades are redescribed 
in this paper. Six of the species are reported for the first 
time in North America, a seventh for the first time in the 
United States, and an eighth has been previously reported 
only from an unknown site in southeastern United States. 

Five microhabitats were sampled in order to ascertain 
if a definite relationship exists between the various species 
of tardigrades and microhabitats. Moss, lichen, forest 
litter, grass, and aquatic plants were compared. A total 
of 914 samples were examined. The most favorable ma- 
terial for the discovery of tardigrades was lichen. Little 
difference was found between the moss and forest litter. 
Grass and aquatic plants appear to be the most sterile 
microhabitats. Echiniscus wendti, Macrobiotus furcatus, 
Macrobiotus intermedius, Hypsibius oberhaeuseri, and 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








3446 


ZOOLOGY 












Milnesium tardigradum appear to be more prevalent in 
lichens. Macrobiotus richtersi was generally found in 
forest litter. Hypsibius augusti was the only aquatic spe- 
cies found. The most common species were Macrobiotus 
hufelandi, Macrobiotus tonollii, and Milnesium tardigra- 
dum. 

Further investigations are needed to determine if a 
definite relationship exists between species of tardigrades 
and species of lichens and mosses. 

Microfilm $2.50; Xerox $6.20. 130 pages. 




















THE VERTEBRAL COLUMN AND EPAXIAL 
MUSCLES OF THE GOLDEN HAMSTER 


(L. C. Card No. Mic 59-5526) 


Mohamed Salim Salih, Ph.D. 
Louisiana State University, 1959 


Supervisor: Professor George C. Kent, Jr. 


Two hundred specimens of the golden hamster, Crice- 
tus auratus (Waterhouse), were employed in this morpho- 
logical study. 

The vertebral formula is: C-7, T-13, L-6, S-4, Cd- 
13/14. Foramina transversaria may be lacking on one or 
both sides in C7. The transverse processes of C6 always, 
and C5 occasionally, exhibit inferior laminae. Those of 
C7 are in contact with those of C6. Those of T1-T4 exhibit 
apical facets for articulation with the tubercula of the first 
four ribs. Homologous facets on T5-T10 occur on defini- 
tive diapophyses. T11-T13 exhibit demifacets for capitu- 
lar heads only. A ventral hypapophysis occasionally 
occurs on L2. The four sacrals are united by their centra, 
and the first three are also united by their transverse 
processes. Only S1 articulates with the ilium. Centra 
and processes are reduced caudal to Cd5. Cd9-13/14 lack 
pedicles. Cd6-8 may exhibit incomplete pedicles on one 
or both sides, or the pedicles may be lacking. Cd7-13/14 
lack neural spines. Cd11-13/14 lack prezygapophyses. 
Cd6-13/14 lack postzygapophyses. 

The origin and insertion of the following muscles of 
the golden hamster were ascertained: splenius, complexus, 
biventer cervicis, rectus capitis dorsalis major, rectus 
capitis dorsalis minor, rectus capitis lateralis, obliquus 
capitis superior, obliquus capitis inferior, semispinalis 
cervicis, longus atlantis, spinalis dorsi, iliocostalis, mul- 
tifidus spinae, extensor caudae lateralis, extensor caudae 
medialis, intertransversarii, interspinales and longissi- 
mus dorsi. 

The epaxial muscles of the golden hamster appear to 
be more like those of Neotoma than of other cricetines 
heretofore studied. 

Microfilm $2.50; Xerox $6.20. 129 pages. 











OBSERVATIONS ON THE LIFE HISTORY 
AND MORPHOLOGY OF ORNITHODOROS 
KELLEYI (ACARINA: ARGASIDAE). 
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Daniel Eli Sonenshine, Ph.D. 
University of Maryland, 1959 


Supervisor: Dr. George Anastos 


Studies were done on the life history and morphology of 
the argasid tick Ornithodoros kelleyi, an ectoparasite of 
bats. Specimens collected originally in a church attic in 
Chaptico, Maryland, were used to establish a large colony 
for these studies. 

The life history of Ornithodoros kelleyi consists of the 
egg, the larva, 2 to 4 nymphal stages, the male, and the 
female. Some of the ticks were reared entirely on bats, 
whereas others were reared on a combination of rodent 
and bat hosts. The larvae fed on both the large brown bat 
Eptesicus fuscus (Beauvois), 1796, and white rats, and 
they completed feeding within 8 to 20 days. Coxal fluid 
was not emitted during or after feeding. Following feed- 
ing, the larvae molted into protonymphs within 2 to 6 days. 
The protonymphs did not feed, even though they were given 
the opportunity to feed on both bats and rodents, and they 
molted into deuteronymphs within 8 to 18 days. Whereas 
the nymphs and adults would not feed on rodents, they fed 
readily on several species of bats, and these stages 
emitted coxal fluid during or after feeding. The deutero- 
nymphs fed in 20 to 85 minutes and then molted into either 
males or tritonymphs within 11 to 28 days. The trito- 
nymphs fed within 32 to 144 minutes and molted into either 
fourth stage nymphs, males, or females within 14 to 52 
days. The fourth stage nymphs completed feeding within 
33 to 148 minutes and molted into females within 16 to 78 
days. The males engorged within 27 to 140 minutes, and 
the females engorged within 25 to 140 minutes. Copulation 
occurred before or after feeding, and the females ovipos- 
ited within 14 to 210 days after they had engorged. The 
eggs hatched within 9 to 15 days. The minimum length of 
the life cycle under laboratory conditions was 54 days for 
the male and 81 days for the female. The longevity of 
starved ticks was shortest among the larvae and greatest 
among the females. No highly significant difference in 
the life history was observed between the ticks reared en 
tirely on bat hosts and those reared on a combination of 
hosts. 

The external and internal morphology of all stages of 
O. kelleyi was studied. Special attention was given to ex- 
ternal structures such as the integument, the regions of 
the body, the appendages, the integumentary folds, grooves, 
and depressions, the orifices, and the gnathosoma. The 
adults and all of the nymphal stages except the protonymph 
are very similar to one another, as well as to other spe- 
cies of the genus Ornithodoros Koch, 1844. However, cer- 
tain external structures found in the adult stage and later 
nymphal stages are lacking or reduced in the protonymph 
stage. The larvae differ considerably from the other 
stages in regard to the structure of the integument, in the 
absence of folds, grooves, and depressions, and also in 
lacking certain body orifices. In addition, the body setae 
of the larvae are arranged in a consistent pattern, which 
does not occur, except on certain specific structures, in 
the adult and nymphal stages. 
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The features of the internal morphology studied were 
the alimentary, reproductive, muscular, respiratory, 
nervous, excretory, and circulatory systems. The adults 
and nymphs are very similar with respect to these sys- 
tems, except in regard to the reproductive system which 
does not appear until the tritonymph stage. It is appar- 
ently fully developed in this stage with the exception of 
the genital aperture. The larvae differ considerably from 
the later stages in the absence of discrete respiratory, 
excretory, and circulatory systems, and in the presence 
of yolk cells which fill the mid-gut. 

Microfilm $3.05; Xerox $10.40. 234 pages. 


IN VITRO CULTIVATION OF 
THREE SPECIES OF AVIAN PLASMODIA 


(L. C. Card No. Mic 59-6320) 


Adolf Arnold Spandorf, Ph.D. 
Syracuse University, 1959 


Supervisor: R,. D. Manwell 


The primary objectives of this investigation were: 

1. Improvement of the Harvard medium for in vitro 
cultivation of avian plasmodia by addition, separately or 
in combination, of coenzyme A, adenosine triphosphate, 
thioctic acid and K-malate, and using P. hexamerium as 
the assay organism. hi } 

2. Cultivation in vitro, for the first time, of P. circum- 
flexum and P. vaughani. rt 

3. Adaptation, prior to their use for in vitro experi- 
mentation, of P. circumflexum to ducks, P. vaughani to 
parakeets. 

The highest average growth and reproductive indices 
for P. hexamerium, i.e. 3.69t.18 and 3.66.17, were ob- 
tained with a combination of all four metabolites after 
72 hours cultivation. The prepatent period in viability 
tests with young ducklings was shortened to 2.3 days 
(range 2.0-3.0). Parasites, moreover, remained viable 
in all other substrate combinations. Experiments involv- 
ing addition, separately, of coenzyme A, ATP and thioctic 
acid failed to show favorable effects of these substances 
upon in vitro growth of P. hexamerium. 

Splenectomies of young ducklings and phenylhydrazine- 
hydrochloride induced anemia failed to create conditions 

















favorable to the establishment of P. circumflexum in ducks. 





Parakeets proved completely refractory to intravenous 
transfers of P. vaughani infected blood. Canaries were 
therefore, used in this study as blood donors and for via- 
bility tests. 

P. circumflexum responded favorably to in vitro con- 
ditions, although cultures could not be maintained longer 
than 48 hours. Experiments with coenzyme A, ATP, 
thioctic acid, added separately, failed to manifest a favor- 
able effect of these substances upon in vitro growth of this 
species. Thioctic acid containing cultures were invariably 
hemolyzed after 24 hours. 

The highest average growth and reproductive indices 
for P. circumflexum, after 48 hours cultivation, were ob- 











tained with the combination of a porcine liver coenzyme 
concentrate and 0.005 M K-malate, i.e. 3.45¢.84 and 
_ 3.45.78. Individual growth indices as high as 6.40 and 








7.88 were obtained with this combination. The combination 
of all four metabolites provided respectable average 
growth and reproductive indices of 2.20.10 and 2.271.09, 
after 48 hours cultivation. 

All parasites were viable. The prepatent period, fol- 
lowing intramuscular transfer in canaries, was shortened 
to 4.5 days (range 2.0-7.0) in the liver concentrate-K- 
malate series. All canaries infected with blood from the 
notoriously hemolyzed thioctic acid series died shortly 
after transfer. 

In vitro cultivation experiments with P. vaughani 
proved a complete failure. All cultures were always 
hemolyzed at or after 24 hours. With few exceptions, 
growth and reproductive indices failed to rise above the 
1.0 survival mark. Morphological and staining abnormal- 
ities were evident on J.S.B. stained blood smears. 

Viability was, in most cases, not affected by the ob- 
viously adverse in vitro conditions, and light infections, 
like those observed routinely in the laboratory, occurred 
after prepatent periods as short as 13 days. 

Microfilm $2.50; Xerox $7.60. 165 pages. 








INHIBITORY CONTROL OF 
REGENERATION IN NEMERTEAN WORMS 


(L. C. Card No. Mic 60-247) 


Marie Tucker, Ph.D. 
University of Illinois, 1959 


The hypothesis that differentiation is governed by a 
flow of inhibitory information from more rapidly differen- 
tiating regions to more slowly developing adjacent areas 
preventing them from forming structures already develop- 
ing (’52 Rose) has been tested with regenerating nemertean 
worms of the species Lineus vegetus. The anterior cut 
surface of a section from any region throughout the length 
of this worm can regenerate a head blastema in approxi- 
mately the same time. The head plus all other structures 
anterior to the cut are restored to the section. While pos- 
terior regeneration can restore structures removed by 
cuts made in any region of the body from the mouth level 
to the tail, the formation of a posterior regenerate is most 
evident when the entire body is removed from the head at 
the mouth level, the head alone being used as the test piece. 

Both anterior regeneration and posterior regeneration 
can be specifically inhibited in test sections of this worm 
when they are cultured in supernatants of breis made re- 
spectively from the anterior and the posterior regions of 
the worm itself. 

Breis were made from 20 heads or material equivalent 
to 20 heads taken from the anterior body, mid-body, pos- 
terior body and tail regions. The breis were homogenized 
in a small amount of sea water in a glass tissue homoge- 
nizer. Sea water was added to bring the total volume of 
each brei to 10 ml. The breis were then centrifuged for 
20 minutes at 5000 x g. The supernatants were poured 
into 25 ml. vials and 5 test sections added to each. Five 
control sections were placed in 10 ml. of sea water in 
similar containers. The vials were covered and main- 
tained at 12°C. 

Although any section can regenerate a head blastema 
if more anterior sections are removed, test sections from 
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any region of the body were greatly inhibited in the forma- 
tion of head blastemata when cultured in supernatants of 
head breis. Similar sections grown in supernatants of 
breis made of equivalent amounts of tail material showed 
no delay in anterior regeneration. 

Supernatants of breis made from the mid-body region 
had the ability to inhibit the formation of head blastemata 
only on those sections taken from regions of the body pos- 
terior to the level of the mid-body brei material. Sections 
anterior to this mid-body region were not delayed in an- 
terior regeneration when they were cultured in the same 
supernatant. However, posterior regeneration in these 
anterior sections was greatly inhibited by this supernatant. 

Supernatants of breis made of equivalent amounts of 
tail or of material from any region of the body posterior 
to the level of the mouth caused a significant delay in the 
appearance of posterior regenerates on the posterior cut 
surfaces of test heads. The supernatants of head breis, 
however, caused no delay in the formation of posterior 
regenerates on similar test heads. In some cases the pos- 
terior regenerates appeared even earlier than did those of 
the control heads. 

The results of these experiments have lead to the pro- 
posal that anterior regeneration in Lineus vegetus is gov- 
erned by a hierarchy of regions extending from the head 
to the tail; each region possessing a different differentia- 
tion pattern and each region determining the succeeding 
regions by inhibiting them from attaining levels of differ- 
entiation already present in preceding regions. It is like- 
wise proposed that posterior regeneration is controlled by 
a similar hierarchy extending from the tail to the head, 
the more posterior regions determining the differentiation 
levels in more anterior regions by inhibiting them from 
forming patterns already existing in regions behind them. 

Microfilm $2.50; Xerox $3.00. 43 pages. 
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THE BIOLOGY AND CHEMICAL ANALYSIS 
OF THE TAPEWORM HYMENOLEPIS DIMINUTA 
IN SURGICALLY-ALTERED RATS 


(L. C. Card No. Mic 59-6952) 


Carlos Manuel Vilar-Alvarez, Ph.D. 
Emory University, 1959 





A study was conducted on host-parasite relationships 
between the cestode Hymenolepis diminuta (Rudolphi, 
1819) and albino rats. Thre? series of experiments were 
made; the specific objectives of each series were to as- 
certain: >» 

Series I: (1) the days required for H. diminuta to at- 
tain maturity, (a) become gravid, and (b) commence shed- 
ding eggs; (2) the region of mucosal attachment, physical 
measurements, and contents of various organic chemical 
constituents characteristic of mature, but not gravid, H. 
diminuta. 

Series II: (1) if adult H. diminuta could be success- 
fully transplanted into, and maintained in, isolated intesti- 
nal sections with their blood supply intact but devoid of 








exogenous food; (2) changes in the gross anatomy and char- 
acteristic secretions of the isolated intestinal sections and 
of the corresponding reconstructed digestive tract after 
surgical modifications. 

Series III: (1) whether cysticercoids of H. diminuta 
excyst and develop in intestines shortened by the excision 
of either a proximal or a distal section; (2) in the event 
worms develop in the shortened intestines, if the lack of 
the section excised influences the worms’ physical meas- 
urements and their contents of various organic chemical 
constituents, in terms of statistically significant differ - 
ences among and between worms developed in the experi- 
mental habitats and those developed in normal intestines. 

The experimental design was as follows: 

Series I: (1) rats were infected with 3 cysticercoids 
each, and their feces examined for the first appearance of 
eggs; (2) after egg-shedding time was established, other 
rats were infected and sacrificed at two-day intervals 
from the 10th until the 20th day; worms were removed 
and their maturity noted; (3) after maturation time was 
established, other rats were infected and (a) works were 
recovered 14 days after infection, (b) points of attachment 
were measured, (c) worms were removed and their length 
measured after relaxation, (d) excess water was removed 
from the tapeworms and wet weights determined, (e) worms 
were individually homogenized and lyophilized and dry 
weights and ratios of dry/wet weight calculated, and (f) 
dry weight percentages of lipid, protein, glucose, glycogen, 
and total carbohydrate content were determined. 

Series II: (1) isolates of different intestinal sections 
were made; all groups of isolates, except one, connected 
naturally or surgically to the caecum; (2) isolates were 
provided with bile (either by a natural connection or by a 
cannula), or the flow of bile was ablated; (3) adult tape- 
worms were implanted into the isolates either at time of 
operation or 7 days after; (4) rats were sacrificed at vari- 
ous intervals after implantation, and measurements and 
observations, as mentioned above, were made. 

Series III: rats in this series were divided into 4 
groups and (1) the digestive tract was modified by excising 
a section of the small intestine (and reconstructing the 
rest) as follows: Group A - anterior half removed, bile 
duct cannulated into caecum; Group B - anterior third 
(from just posterior to the entry of the bile duct) excised; 
Group C - distal half (from just anterior to the ileo-caecal 
valve) removed; and Group D - distal third (from just an- 
terior to the ileo-caecal valve) excised; (2) rats were in- 
fected with 3 cysticercoids each, 7 days after operation, 
and sacrificed 14 days later; (3) worms recovered were 
measured and weighed, and percentages of organic com- 
ponents calculated as above; (4) significant differences of 
the means of physical and chemical measurements among 
experimental worms and between the experimentals and 
normal worms were determined. 

Results suggest that: 

Series I: H. diminuta (1) attains maturity, distal pro- 
glottids become morphologically gravid, and eggs are 
shed, 14, 19-20, and 24-25 days, respectively, after infec- 
tion; (2) at maturity (a) attaches 13 cm from the entry of 
the bile duct, (b) average length, wet weight, dry weight, 
and dry/wet weight ratio are 46 cm, 479 mg, 166 mg, and 
36% respectively, and (c) average contents of lipid, pro- 
tein, glucose, glycogen, and total carbohydrate per mg of 
dry weight are 20%, 33%, 7%, 26%, and 34%, respectively. 

Series II: (1) adult H. diminuta does not survive 
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transplantation into isolated intestinal sections; (2) iso- 
lates decrease in length and diameter and when the flow of 
bile is ablated, the lumina are occluded by a compact 
mass of solidified secretions; and (3) the reconstructed 
small intestine increases both in length and diameter; 
when flow of bile is ablated, the increase in diameter is 
greatly enhanced. 

Series III: (1) intestines deprived of bile are not suit- 
able for development of H. diminuta; (2) there are signifi- 
cant differences in some of the physical and chemical 
measurements of H. diminuta developed in intestines de- 
prived of different regions, and the region excised, rather 
than its relative length, is the causative factor; and (3) 
worms developed in surgically shortened intestines are 
significantly different, in various respects, from those 
grown in normal intestines. 

Microfilm $2.50; Xerox $5.80. 119 pages. 


STIMULATION OF SCHISTOSOMATIUM DOUTHITTI 
CERCARIAE TO PENETRATE THEIR HOST 
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Florida State University, 1959 





Of 770 cercariae observed, 764 began to penetrate ear 
skin of adult white mice within ten minutes after being 
placed on the surface. Cercariae were stimulated to pene- 
trate ears which were stored in a moist chamber at 4° C 
for up to 47 days; however ears extracted with ether for 
several days stimulated very low percentages of cercariae 
to penetrate. Cercariae, when exposed to the residue re- 
maining after evaporation of ether extracts of mouse skins, 
shed their tails, discharged the contents of their penetra- 
tion glands and exhibited movements similar to those used 
during penetration. Ether-extracted ears, when rubbed 
with this residue, regained part of their original capacity 
to stimulate cercariae to penetrate. 

Cercariae were exposed to various ether soluble chem- 
ical substances which are present on or in the skin. Free 
fatty acids elicited reactions similar to those observed 
when cercariae were exposed to the residue from ether 
extracts of skins. Ether-extracted ears when rubbed with 
valeric acid in a lanolin base, or when rehydrated in 
5.5 x 10°* M valeric acid stimulated cercariae to pene- 
trate. Cercariae in low percentages penetrated into a 
medium composed of gelatin, petroleum jelly and valeric 
acid. 

The presence of free fatty acids in the lipid surface 
layer and in the keratinized layer of the epidermis, to- 
gether with the experimental results given above, suggest 
that such acids are at least partially responsible for the 
stimulation of cercariae of S. douthitti to penetrate the 
definitive host. ", 

Surface papillae which have been reported on a number 
of different cercariae were considered as possible chemo- 
receptors. They appear to be of general occurrence on 
schistosomes as well as on unrelated forms. Though 
their function has not been established experimentally, 
their morphology suggests a sensory role, and generally 


aa have been referred to as sensory papillae or sensory 
irs. 








Papillae were studied on cercariae of Schistosoma 
mansoni, Schistosomatium douthitti and Ornithobilharzia 
canaliculata after fixation by osmium tetroxide fumes and 
subsequent staining by silver nitrate impregnation. Per- 
manent whole mounts in glycerine were made after stain- 
ing in this manner. 

In each of the three species examined there is some 
variation in number and position of papillae. A fairly reg- 
ular bilaterally symmetrical pattern occurs on the body, 
while on the tail there is greater irregularity. Structures 
at the anterior end of the cercariae, which have been de- 
scribed as “penetration spines,” are stained by this pro- 
cedure, and are believed to be analogous to the other 
papillae on the body and tail. Most, if not all, of the papil- 
lae bear setae which are usually destroyed during the 
staining procedure. 

The use of these structures as taxonomic characters 
has been suggested by other authors. It also seems possi- 
ble that cercariae prepared in this manner may serve as 
type specimens when the adult is unknown. 

Microfilm $2.50; Xerox $3.80. 68 pages. 














SOME REPRODUCTIVE BEHAVIOR PATTERNS 
OF THE BLACK SKIMMER, 
RYNCHOPS NIGRA NIGRA LINNAEUS. 


(L. C. Card No. Mic 60-308) 


Robert George Wolk, Ph.D. 
Cornell University, 1959 





This observational study attempts to clarify the rela- 
tionships of the Black Skimmer, Rynchops nigra, to the 
gulls and terns of the avian family Laridae. 

Black Skimmers were studied in the field in breeding 
colonies on the North American Atlantic Coast. 

The hostile behavior patterns which were studied are 
attack, escape, vocalizations (including the Barks), the 
Upright Oblique and the Low Oblique postures, Gaping, 
and Choking (including the Bill High Posture and Drawing 
movements). 

The Upright Oblique, which functions as a threat dis- 
play, exhibits the red soft parts which, in combination 
with the white and black color of the plumage, serves to 
intimidate conspecific individuals. 

When in a Low Oblique, a Black Skimmer does not dis- 
play the red soft parts color as well as when in an Upright 
Oblique. This tends to hide the threat signals. The Low 
Oblique functions in hostile encounters as appeasement or 
very mild threat. These postures are comparable to sim- 
ilar gull postures. 

The Gape is a display which is frequently superim- 
posed on other postures and exhibits to the opponent even 
more of the red soft parts color than the Upright Oblique. 

Choking, a typical pattern in gulls, but not in terns, 
appears in two different hostile situations. Choking 
occurs in low intensity situations involving only the mem- 
bers of a pair or a potential pair and in high intensity 
situations such as prolonged territorial disputes between 
pairs. Non-hostile Choking occurs in the nest-site selec- 
tion procedure and appears as autochthonous nest building. 

Although there are obvious differences between skim- 
mer and gull Choking, it is proposed that skimmer 
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Choking was derived in the same way as gull Choking 
from nest-building movements, and probably functions 
similarly, although the function of Choking is not clear. 

High intensity disputes were rarely observed in the 
Black Skimmer. In these situations, Drawing movements 
and Choking Calls are common as are Upright Obliques- 
plus-Barks and Low Obliques-plus-Barks to a lesser 
degree. 

The Short Bark, Long Bark, and Choking Call function 
in both hostile and sexual circumstances although the 
Short and Long Barks are typical of threat situations. 

The Rattle Bark occurs only in hostile circumstances and 
the Copulation Call is restricted to pre-copulatory behav- 
ior. Both are closely related to Barking. The vocal pat- 
terns show a greater similarity to those of gulls than to 
those of terns. 

There are three aerial patterns. The Aerial Chase 
and the Flicking Flight are at least partly ritualized while 
the “mass pursuit” has undergone very little ritualization, 
if any. The Aerial Chase appears to be a purely hostile 
pattern, and the Flicking Flight is sexual. 





The sequence of events in pair formation is as follows. 
A male entices a female to leave the communal area with 
him by showing her a fish. The female flies with him to 
a territory. They approach the territory in the Flicking 
Flight, and land, whereupon the fish is fed to the female 
and Copulation follows. Scrapes are made and the site of 
the nest in the territory is selected. 

Rynchops is one of the two genera of Laridae known 
to exhibit Distraction Display. The display is probably 
produced by a simultaneous activation of the tendencies 
to incubate and to escape from an intruder. ; 

Tern reproductive behavior patterns, though grossly 
similar to skimmer reproductive patterns, are neverthe- 
less much more distinct from those of the Black Skimmer 
than the patterns of gulls. 

Behavioral evidence indicates that Rynchops was 
derived from an ancestor of Larus (i.e., gulls) independ- 
ently of Sterna (i.e. terns), and that the resemblances 
of skimmers to terns are largely superficial. 

Microfilm $2.50; Xerox $4.40. 85 pages. 
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